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Abstract

The JPL radar doppler observations of Venus taken during the inferior con-
junctions of 1961, 1962, 1964, and 1966 and the radar range observations taken
in 1964 and 1966 have been reduced from about 35,000 actual observations to
1179 compressed data points. This compressed data is presented along with a
brief discussion of the observations.
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I. INTRODUCTION

D. A. O’'Handley
Jet Propulsion Laboratory

Venus radar data was taken over the period 1961-1966.
The material in this Report represents the current set of
Jet Propulsion Laboratory (JPL) data used in evaluating
the orbital elements of Venus. The doppler data taken
over the period 1961-1966 are maintained in our files;
capability, for its use in determining corrections to the
orbital elements, exists in the series of programs which
simultancously integrate the motions of the nine major
planets. Because of the greater accuracy obtained using
the method of planetary-ranging and its greater weight
in the process of orbit determination, only the range data
is currently used.

The Appendix contains the values of the range data
for 1964 and 1965/66. The first 135 points and the data for
1966 are reduced by the method described in Chapter 3
of this Report,

An error was found in the digital logic originally used to
process part of the 1964 JPL range data.* The range data
during period from day 190 to the end of the 1964 range
period, day 213, were affected. D. O. Muhleman repro-

Lawson, C. L., and Holdridge, D. B., Compression of JPL Venus
Radar Data, JPL, Section 314 Technical Memorandum 155, Jet
Propulsion Laboratory, Pasadena, Calif., February 3, 1967.
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cessed this part of the data by desk calculator. Those
points having an asterisk to the right of the Julian Date
were so processed. The corrections are reported to be on
the order of +50 usec. There were 31 fewer points and
81 mnints in error, from the original processing.

A more complete description of the basic techniques

used during this series of observations can be found in
Ref. 1.

These data contained in this Report are available on
punched cards. There are two notes with regard to the
data contained on the cards:

1. These data are in the standard format adopted by
the Informal Working Group for Ephemeris Devel-
opment, Ref. 2

2. The standard deviation ¢, given on the cards is
+20 psec. This standard deviation is discussed in
Section II

Requests for this JPL data should be directed to the
Systems Analysis Research Section, Jet Propulsion Labo-
ratory, 4800 Oak Grove Drive, Pasadena, California
91103, attn: Douglas A. O'Handley.
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Il. DESCRIPTION OF THE JPL RADAR RANGE AND DOPPLER OBSERVATIONS
OF VENUS

D. O. Muhleman
California Institute of Technology

A. Introduction

The Jet Propulsion Laboratory of the California In-
stitute of Technology has periodically carried out radar
observations of Venus from March 1961 to the present.
In particular, an observational period of several months
centered around each succeeding Venus inferior conjunc-
tion has been covered. The data are summarized in
Table 1. Observations were made at the various facilities
of the NASA/DSN Goldstone Deep Space Radio Track-
ing Station located at Goldstone, California. Different
antenna systems were employed whose coordinates are
listed in Table 2. Their pertinent system characteristics
are discussed briefly below.

This Report presents the observed values of the doppler
velocity frequency shifts and the propagation time (range)
measurements. There are approximately 35,000 separate
observations in all which have been compressed to a
series of normal points for the purposes of this publica-
tion. The associated statistics on each normal point have
been computed formally using conventional statistical
techniques and are entirely based on the intrinsic data
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noise. The true uncertainties in the observations are
caused by many factors some of which are:

1. Propagation effects in the interplanetary medium
and the Venusian atmosphere; these are believed to
be extremely small owing to our use of a very high
frequency

2. Errors in the radar calibrations, oscillator settings,
and the like; however, all possible care has been
taken to minimize the possibility of errors

3. The essentially unknown effects of the surface of
Venus on the planetary echo due to surface rough-
ness and variations in such roughness as a function
of the Venusian longitude of the subradar point

4. The unknown effects of the various radar-system
transfer functions which have not been removed by
the calibration procedures

5. The intrinsic data noise caused by sampling signals
whose signal-to-noise ratios are finite and, in some
cases, actually small.



Table 1. Summary of JPL Venus radar data

; Minimum and First . Last Nomber of | Nomb. Number of
Data Acifuu .d::fa-fupe maximum run observation Conjunction observation d um er'o :m or compressed
identification lengths, sec date date date ata points | of runs data points
1961 DOP* N6184 360 1961 March 23 1961 Aprit 11 1961 May 10 12865 34 285
34670 243 7381.5 243 7400.5 243 7429.5
1962 DOP N6181 280 1962 October 11 1962 November 12|1962 December 15 7679 54 261
6670 243 7948.5 243 7980.5 243 8013.5
1964 DOP N6722 160 1964 May 3 1964 June 19 1964 July 26 10179 51 320
19870 243 8518.5 243 8565.5 243 8602.5
1966 DOP N6192 3350 1966 January 16 | 1966 January 26 | 1966 February 24 1139 6 43
5080 243 9141.5 243 9151.5 243 9180.5
1964 RNG® N6183 1647 1964 May 25 1964 June 19 1964 July 31 1081 44 250
5622 243 8540.5 243 8565.5 243 8607.5
1966 RNG N6189 1260 1965 December 15| 1966 January 26 | 1966 February 22 98 ] 20
2820 243 9109.5 243 9151.5 243 9178.5
Totals 33041 195 1179
2Doppler
bRange

Table 2. Station parameters for Venus data

Parameter Pata

Transmitter frequency 2388 X 10° Hz exactly

1961 Data

Transmitter radivs 6372.0362 km
35°.119983

243°.195194
6372,0355 km
35°.206019
243°.151750

Transmitter geocentric latitude
Transmitter East longitude
Receiver radius

Receiver geocentric latitude
Recgiver East longitude

Data after 1961

Transmitter and receiver radius

6372.2599 km
35°.066620

Transmitter and receiver geocentric latitude

Transmitter and receiver East longitude

243°.205070

The statistics reported here are primarily a measure
of factor 5, above. The observations may be used to study
the basically interesting problems of factors 1 and 3. Un-
fortunately, very little can be said concerning 2 and 4,
in that all possible care has previously been taken to
minimize their importance. Indeed, we know from our
extensive experience in using the actual observations in
computations of the Astronomical Unit (AU) and correc-
tions to the orbital parameters of the Earth and Venus?
that the standard deviations reported here are optimistic,

*See Ref. 3-5.

in some cases by over an order of magnitude. We have
carefully avoided making “engineering estimates” of the
effects of factors 1 through 5, since we believe that the
true statisties are best obtained a posteriori in celestial
mechanical calculations with the data.

B. Observational Methods

The particular characteristics of each data type will be
discussed in chronological order. In all cases the basic
transmission frequency was exactly 2.388 x 10° Hz
(cycles per second) to within the stability of the funda-
mental oscillators.

1. 1961 doppler observations. The observations were
made using a transmitting antenna and a receiving an-
tenna separated by about 8 km. The details of the com-
plete system are given in Ref. 8 and 7. Since the trans-
mitting and receiving systems were isolated electronically
it was possible to continuously illuminate Venus and to
simultaneously receive the radar echo. A pure mono-
chromatic signal at 2338 MHz was transmitted. The re-
turned signal was spread in frequency by amounts vary-
ing from about 40—80 Hz, depending on the Earth-Venus
geometry, apparently symmetrically about the doppler-
shifted center frequency. The frequency spreading was
caused by the differential doppler shifts arising from the
rotation of the planet relative to the Earth station. Con-
sequently, the echo signal was no longer monochromatic
and it was necessary for the radar receiver to automati-
cally find the center frequency of the echo spectrum.
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The center frequency, of course, is the doppler shifted
frequency corresponding to the relative motion of the
center of mass of Venus.

The shape of the echo spectrum is determined by the
Venusian-surface radar backscatter law, Ref. 8. It can be
shown that the spectrum width at the half-power point
is never greater than about 8 Hz at our frequency. Con-
sequently, the doppler signal was successfully tracked
using a phase-locked tracking loop with a 10-Hz band-
width. The doppler measuring system is shown very
schematically in Fig. 1. The tracking loop was designed
to detect a monochromatic signal in the presence of white
noise and it is necessary to assume that the loop yields
an unbiased measurement of the center frequency of the
Venus echo spectrum. The raw data was sampled at rates
of either 1 sample/2 sec or 1 sample/10 sec and exhibited
an rms deviation from the mean of from =1 to 4 Hz
depending on the signal-to-noise ratio.

A fundamental limitation on the accuracy of these data
was the frequency stability of the master oscillator dur-
ing a round-trip propagation time. The oscillator used
was an Atomichron which in the laboratory demonstrated

QVENUS

a stability of about 0.2 Hz (at 2388 MHz) for these time
intervals. No statistical model for this instability exists
and it is not clear whether or not this error is random
from run to run (day to day). One must be wary of assum-
ing that this error will be reduced according N—% for a
a large number of samples, N. No other free-running
oscillator existed in the system.

2. 1962 doppler observations. A single transmit/receive
antenna system was used; see Table 2. Consequently, it
was necessary to alternately transmit the radar signal for
the (variable) Earth-Venus round trip propagation time
followed by a receive interval of the same length. The
doppler measurement system was the same as that used
in-1961. This mode of operation apparently yielded some-
what reduced measurement accuracy.

3. 1964 doppler observations. The same procedure as
that of 1962 was employed with approximately a factor-
of-10 improvement in signal-to-noise ratio. A full factor-
of-10 improvement in accuracy was not realized since the
data noise is practically limited by the intrinsic Venusian
spectral broadening. The master-oscillator instability was
reduced to about 0.05 Hz.

yz fr+ty PHASE | FILTER
DETECTOR — ™ B=10 Hz
| "
(fr*%)
r VOLTAGE
A
OS'?:I LSLT/ETROR CONTROLLED <
OSCILLATOR
(fr+i) *
frt0.1Hz
’ -
fr = TRANSMITTER FREQUENCY
f4 = DOPPLER SHIFT £
A o FREQUENCY DATA
= ESTIMATED FREQUENCY - COUNTER —  RECORDING

Fig. 1. Schematic block diagram of 10-Hz doppler tracking loop
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4. 1966 doppler observations. The same radar facilities
as in 1962 were utilized but the doppler was not meas-
ured with an automatic-tracking closed-loop system. An
ephemeris-controlled local oscillator was used to remove
the ephemeris-predicted doppler shift and the difference
in the true doppler from the predicted instantaneous
value was measured in the manner of Fig. 1. The ephe-
meris predicted values were then added digitally to these

differences to obtain the estimates of the true doppler.

shifts. Some degree of “system coherence” was lost in this
way but no statistical model exists for this error source.
The master oscillator instability was about 0.05 Hz at
2388 MHz.

5. 1964 and 1965-66 range observations. The propaga-
tion time from the receiver to Venus and back to the
transmitter was measured unambiguously using the con-
tinuous wave system coherently phase modulated with
discrete 90-deg phase shifts according to a pseudo-
random code sequence. The propagation time was meas-
ured by cross-correlating the echo signal with the de-
layed code sequence. The details of this system and the
calibration data analysis have been reported by Taus-
worthe, Ref. 9. The fundamental period of “range gaté”
width was 125 usec and the range could be resolved to
approximately 10% of this value. The system was ephe-
meris-assisted and basically measured the difference be-
tween the true range and the ephemeris-predicted value.

The range measurements consisted of two separate pro-
cedures. For each day’s observations, called a run, the
system was calibrated by offsetting the range gate in
“front” of the planet and sequentially stepping the range
gate onto the planet to trace out the planet response. It
was then possible to compute the range correction in
microseconds to the front edge of the planet from a

knowledge of the system transfer function and a rough
estimate of the planet backscatter function. The pro-
cedure yielded an overall rms accuracy of about =20
usec which is the basic range accuracy contained in the
observations. After the calibration curve was obtained
the system was switched to an automatic tracking mode
which essentially tracked on the planetary surface where
the echo power was equal in two (differenced) range
gates. The tracking mode operated for approximately
1 hr yielding about thirty samples of the range (delay) to
this tracking point. The correction to the front edge of
the planet was applied using the single value from the
calibration mode for the entire run. The standard devia-
tions for the range normal points, listed in Table A-1-A-6
in the Appendix, reflect only this system noise. These
standard deviations are good estimates of the relative
accuracy between range runs (and should be used ac-
cordingly) but are nearly meaningless in terms of the
true accuracy. The experience of the authors with the
actual data in celestial mechanical calculations indicate
that a basic accuracy estimate of =20 usec is reasonable.

Detailed studies of Venus-echo spectra indicate that
small asymmetries appear in the spectral shape which
move across the spectra at the projected rotational rate
of the planet. These asymmetries are apparently caused
by surface anomalies. The spectral prominences repre-
sent just a few percent of the echo power but do, in prin-
ciple, affect the doppler and range measurements. Since
the rotational period of Venus appears to be related to
the orbital periods of both the Earth and Venus, errors of
this type would be correlated with the errors in orbital-
parameter corrections computed with the data. This error
source, however, is infinitesimal compared to the anal-
ogous error in optical observations due to the planetary
phases.
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lll. COMPRESSION OF JPL VENUS RADAR DATA

C. L. Lawson and D. B. Holdridge
Jet Propulsion Laboratory

A. Summary of the Data Types

The radar data are of two types: range and doppler.
A range datum is the time interval between transmission
of a radar signal to Venus and the reception of the re-
flected signal returning from Venus. The round trip dis-
tance to Venus is approximately 0.5 AU at closest
approach and about 0.8 AU 1 mo before or after closest
approach. Therefore, the range data lie between 250 and
400 sec.

A doppler datum is a change of frequency in the sense
of received frequency minus transmitted frequency. With
a transmitted frequency of 2388 MHz the doppler varies
from about 2 X 10° Hz 1 mo before closest approach to
about —2 X 10° Hz, 1 mo after closest approach.

Due to the daily rotation of the Earth, the range
changes by about 0.035 sec and the doppler by about
6 X 10° Hz in the course of a day.

For both range and doppler, the epoch associated with
a datum is the epoch of reception of the reflected signal.
This epoch was recorded to the nearest second of time
according to a clock which was synchronized with radio

JPL TECHNICAL REPORT 32-1123

station WWV., WWYV time is an approximation to Uni-
versal Time.

B. Data Grouping in Time

As is shown in Table 1, doppler data was taken in
1961, 1962, 1964, and 1966 and range data was taken in
1964 and 1966. During one potential view period (Venus
rise to Venus set) the experiment was conducted over
an observation period which will be called a run. A typi-
cal run would last about 1-2 hr, although, as is shown in

Table 1, runs were as short as 160 sec and as long as
9.6 hr,

The 1961 experiments used separate 85-ft antennas
for transmission and reception (see Table 2) resulting
in observations which were equally spaced in time
throughout any run.

The post-1961 experiments used a single 85-ft antenna
alternately as a transmitter and a receiver. The transmis-
sion was continuing for about 5 min followed by about
5 min of reception. The data gathered during one of these
reception periods will be called a burst in this Report.
The data compression method described in this Report



was designed to reduce the data collected during each
burst to a single representative data point.

Since the runs of the 1961 data do not have any natural
subdivisions into bursts, this data was arbitrarily parti-
tioned into bursts of approximately 500-sec duration and
each of these bursts was then reduced to a single repre-
sentative data point.

C. The Construction of Table 3

The JPL planetary radar predictions program,
RADAR]I, was used to compute tables of range and dop-
pler predictions on a few selected dates near inferior con-
junction and one month before inferior conjunction.
Polynomial fits to these tables and to subsets of these
tables were computed using polynomials of various
degrees. From this empirical study, Table 8 was con-
structed showing the minimum degree polynomial suffi-
cient to fit the range and doppler predictions over various
time intervals with maximum fitting errors of 0.1 psec
in range and 0.001 Hz in doppler.

Table 3. Number of coefficients to be used
for fit to Venus data

Number of coefficients® | Doppler data (good to 0.001 Hz) time interval

4 T < 2088 sec
2088 == T < 5472 sec
5472 =T < 11772 sec

11772 =T < 17946 sec

17964 =T < 28800 sec

28800 = T < 36360 sec

36360 =T

SV ON W

1

Number of coefficients” | Range data (good to 0.1 usec) time interval

4 T < 4140 sec

4140 =T < 10908 sec
10908 = T < 16560 sec
16560 == T < 31968 seq
31968 == T < 38880 sec
38880 =T

VO NOG®,

2A k-coefficient polynomial is of degree d' = k — 1.

D. The Data Compression Procedure

Let#,y;,i=1,....,n, represent the data constituting
one run. The total time span of the run is s =1¢, — #,.
Table 8 is entered with the argument s to determine the
nominal degree &', of the polynomial appropriate to rep-
resent the physical phenomenon over the time span s.

The polynomial p of degree d < d’ which best fit the
data in the sense of uniformly-weighted least squares
was computed. The fitting algorithm used stepwise Jor-
dan elimination and statistical tests similar to the pro-
cedure described in Ref. 10. This algorithm avoided solving
for coefficients which were of very low statistical signifi-
cance and thus produced in some cases polynomials
whose degree d was less than d’. This algorithm was
general in the sense that nothing was assumed regarding
the time spacing of the data. Numerical ill-conditioning
was avoided by scaling the time span to the interval
[—1,1] and using Chebyshev polynomials rather than
monomials as the basic functions.

Let r; = y; — p(t:), i = 1,....,n, denote the resid-
uals from the polynomial fit. The standard deviation of
the data from the polynomial was estimated by

1 &L\
T (n“d‘"l 151 122)

If any residuals exceeded 30, in magnitude those data
points were permanently deleted and the polynomial fit
was recomputed.

Letr, i =1,....,m, denote the residuals in the first
burst of the run. If m < 3, no normal place value was
computed for the burst. Otherwise, a mean residual for
the burst and a standard deviation of the residuals from
that mean were computed:

1 1= 27 %
o [ra 5 ()
A normal place epoch, T, for the burst was selected by
rounding the midpoint, 14(t, -+ 1), to the nearest sec-
ond. The normal place value was computed as y =

p(T) -+ 7. The standard deviation associated with y
was op.

The procedure described in the above paragraph was
repeated for each burst within the run, producing a

triple of quantities; T, y, o, for each burst.

These final normal plabe quantities were recorded on
punched cards, as described in the appendix.
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Appendix

Compressed JPL Radar Data

l. Compressed Data Cards

The entire set of cards containing the compressed data
is presented in Tables A-1 through A-6. The cards are
separated into six data sets corresponding to the six rows
of Table 1. The last card of each data set in these Appen-
dix tables contains checksums for each of the first six
fields.

Field 1 contains the run identification number. This
number is also called a file identification number in some
documentation. Fields 2 and 3 together give the Univer-
sal Time (UT) epoch for each compressed datum. Note
that the Reference Julian Date is kept constant through-
out any single run with the result that the numbers in
Field 3 exceed 86400 sec (= 24 hr) in some cases.

Fields 4, 5, and 6 contain the quantities respectively
called y, ap, and m in the preceding discussion, in Sec-
tion III of this Report. Field 7 distinguishes between
DOPPLER, RANGE, and CHECKSUM cards. Field 8
contains a card sequence number.
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II. Data Cards for Distribution

The format of the data card distributed upon request
is described fully in Ref. 2. A partial copy of relevant
sections will be sent with the distributed decks.

This format has been agreed upon by the Informal
Working Group for Ephemeris Development, which
consists of members from NASA, U.S. Naval Observa-
tory, Naval Weapons Laboratory, and Jet Propulsion
Laboratory.

lil. Explanation of Residual Plots

A residual plot was prepared for each of the runs. A
selection of three plots each for the six data sets is
included in Fig. A-1-A-18. On the figures, asterisks rep-
resent residuals, called 7 in the Report,.and circles repre-
sent compressed residuals, called r;. The quantity labeled
S.D. DATA is the quantity called o, in the Report.

In comparing different plots, in the 18 figures, care
should be taken to observe that the scaling generally
differs from plot to plot.



Table A-1. 1961 doppler data

10

Epoch of compressed data Number
Run Reference Seconds past Compressed Sta!ld?rd of Data
number Julian date, reference .rulian doppler data deviation, actual type Card sequence number
Universal time date inHz oo observations
820 2437381.5 472 127205.05 00117 200 DOP 1
820 243738145 973 127019.33 0106 244 poP 2
820 243738145 1261 126915.12 0+316 36 DoP 3
820 243738145 1571 126805.09 0.118 238 DOP 4
820 2437381.5 2067 126632.82 0.119 241 DOP 5
820 243738145 2563 126466071 Oe119 246 DOP 6
820 2437381.5 3063 126304442 04120 238 DOP 7
820 243738145 3569 126146459 0e¢113 247 DOP 8
820 2437381,.5 4069 125997.50 0.181 219 DOP 9
820 243738145 4324 125929.81 00506 5 DOP 10
821 243738145 69586 129965075 0e285 36 DOP 11
821 2437381.5 70031 129777.68 04263 39 popP 12
821 24373815 70696 12949138 0¢245 47 Dok 13
821 2437381.5 71196 129271482 0.251 47 DOP 14
821 2437381.5 71696 129049.66 0e241 48 DOP 15
821 243738145 72156 128842,70 0.285 40 DOP 16
821 243738145 74226 127885482 0e364 46 DOP 17
821 243738145 74721 12765242 0+333 37 DOP 18
821 243738145 75151 127449.71 04333 35 DOP 19
830 243738245 64506 12667950 0e249 48 DoP 20
830 2437382.5 65006 126513452 04293 41 DOP 21
830 2437382.5 65506 126341.18 0.288 42 DOP 22
830 243738245 66001 12616583 0e284 46 DOP 23
830 24373825 66506 125981.12 00285 49 DOP 24
830 243738245 66996 125797409 0e282 47 DoP 25
830 2437382,.5 67536 125589.1¢4 0e273 45 DOP 26
830 243738245 68056 125382444 02302 40 DOP 27
840 2437383.5 7666 114917411 0271 48 DOP 28
840 2437383,5 8161 114829.81 0376 34 DOP 29
840 2437383,.5 8666 114747449 0304 45 DOP 30
840 2437383,5 9166 114673417 0312 49 DOP 31
840 2437383,5 9666 114606466 06401 46 DOP 32
840 2437383,.5 10176 114546451 0.281 47 DoP 33
840 2437383.5 10616 114501425 Oe&43 35 DOP 34
880 243738765 68766 95132410 0204 35 DoP 35
880 24373875 69266 94904.08 0e235 49 poP 36
880 243738765 69776 94669.38 0269 48 DOP 37
880 2643738745 70286 9443026 0220 50 DOP 38
880 243738745 70786 94194610 04280 50 DOP 39
880 243738705 71166 94012421 0272 26 DOP 40
880 243738745 71546 93829463 0e204 50 pop 41
880 243738745 72046 93587.09 0e312 50 DOP 42
880 24373875 72546 93342.96 00293 45 DOP 43
880 2643738745 73056 93093.26 0+318 45 DOP 44
880 243738745 73556 92847433 De345 48 DOP 45
880 243738745 73881 92685.78 0692 13 DOP 46
890 243738845 63766 90457444 0320 44 DOP 47
890 2437388.5 64266 9026992 0e265 50 DoP 48
890 243738845 64766 90077.00 04250 48 DOP 49
890 2437388.5 65266 89878.07 0e234 44 DoP 50
890 26437388,5 65751 89682.,02 0542 25 DoP 51
890 243738845 67011 89148.77 0595 8 poP 52
890 2437388,5 68226 886106451 0365 47 poP 53
890 2437388,5 68741 88375.94 00381 45 DOP 54
890 2437388,5 69051 88233456 0e766 S DOP 55
900 2437389.5 6276 7845233 04300 48 DoP 56
900 2437389.5 6816 78354675 04250 49 DoOP 57
900 24373895 7316 78271455 0276 46 DoP 58
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Table A-1 (contd)

Epoch of compressed data Number
Run Reference Seconds ﬁust Compressed Sta{ldc.:rd of Data
number Julian date, reference Julian doppler data deviation, actual type . Card sequence number
Universal time date in Hz b observations
900 243738945 7811 78197.05 0223 49 boP 59
900 2437389,5 8316 78128.89 0el77 49 DoP 60
900 2437389,.5 8791 78071449 00247 45 DOP 61
901 2437389.5 64146 83341.78 0e232 49 DoP 62
901 2437389.5 64646 83145421 06204 50 boP 63
901 243738945 65146 82942652 0254 44 pop 64
901 2437389.5 65646 82735429 0.185 50 DOP 65
901 2437389,5 66146 82524434 0203 48 popP 66
910 243739045 616 72946431 0e236 49 DOP 67
910 243739045 1116 72780472 Oe264 49 pop 68
910 243739045 1616 72620451 0e368 41 DOoP 69
910 243739045 1981 72508419 0610 12 DOP 70
910 243739045 2466 72363662 Oe4l6 25 DOP 71
910 243739045 3101 72185454 De356 47 DOP 72
910 2437390.5 3606 72050613 0367 27 poP 73
910 243739065 4106 71925.03 0207 50 DOP T4
910 243739045 4606 71805458 0el47 50 pop 75
910 243739065 4886 71742621 06236 6 DopP 76
930 243739245 78326 54135458 0267 47 DOP 77
930 243739245 78826 53893494 Ge212 47 DoP 78
930 2437392,5 79326 5365631 0208 50 poP 79
930 243739245 79826 5342144 0237 45 DoP 80
930 243739245 80326 53189485 0212 50 DOP 81
930 2437392.5 80701 53018.79 0225 25 DOP 82
930 243739265 81446 52685.08 0260 49 DoOP 83
930 24373925 81946 52467445 06270 46 por 84
930 2437392,5 82311 52310445 0.384 22 DoP 85
940 2437393,5 62756 53801.36 0.207 49 DOP 86
940 24637393,5 63256 5359904 00211 43 DoOP 87
940 2437393,.,5 63756 53391427 0.198 48 DOP 88
940 2437393,5 64256 53179.13 0e218 48 bopP 89
940 2437393,.,5 64756 52961467 06179 45 DOP 90
940 2437393,5 65256 52740452 06209 46 DOP 91
940 2437393,.5 65756 52514464 00211 45 DoP 92
940 2437393,5 66256 52284491 0.185 42 DOP 93
940 243739345 66696 52080497 06299 35 DoP 94
950 24373945 57566 4763031 0221 46 DoP 95
950 243739445 58066 47485428 04210 47 DOP 96
950 2437394,5 58936 4721772 0e213 49 DOP 97
950 243739445 59436 47054441 0.183 50 DOP 98
950 243739445 59936 46885.,03 0175 47 DOP 99
950 243739445 60416 46716027 0227 32 DOP 100
950 2437394,.5 60871 4655149 0261 34 DOP 101
950 243739445 61296 46393.16 0228 48 DOP 102
950 243739445 61791 46203464 Oe166 49 DOP 103
950 243739445 62211 46038437 0e338 25 DOP 104
950 2437394,5 62956 45735468 0.206 43 DOP 105
950 243739445 63456 45526463 00260 43 DOP 106
950 2437394,5 63956 45312651 00225 46 pop 107
950 243735445 64456 45093455 0220 49 DoP 108
950 243739445 64751 4496142 0e574 9 DOP 109
960 2437395,5 4286 3376044 0227 - 50 DoP 110
960 243739545 4786 33663418 0e245 46 bop 111
960 243739545 5286 33575611 0.215 49 DOP 112
960 243739545 5786 33492496 0251 45 " DOP 113
960 243739545 6281 33420662 0251 44 DOP 114
960 2437395,.5 6786 33353.95 0252 46 DOP 115
961 243739545 66156 36162453 0177 48 boP 116
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Table A-1 (conid)

Epoch of compressed data Number
Run Ref e Seconds past :"m'l" esdse:l jm.'d'?'d of Data Card b
number Julian date, reference Julion °PP el: ata eviation, actual type ard sequence number
Universal time date in Hz b observations
961 243739545 66656 3592334 06219 48 pop 117
961 243739545 67141 35687431 00183 45 DOP 118
961 2437395.5 67546 35488480 0347 16 DoOP 119
961 243739545 69046 34737479 0.182 50 bop 120
961 2437395,.,5 69546 34484402 0180 48 DOP 121
961 243739545 69976 34264402 De242 36 DOP 122
961 243739545 70406 34042493 0el75 49 DOP 123
961 243739545 70906 33785037 0205 49 DoP 124
961 243739545 71406 33526438 0e178 49 DOP 125
961 243739545 71806 33319465 06299 30 DOP 126
961 243739545 91906 2544727 0219 47 DOP 127
961 243739545 92406 25374483 06197 49 DOP 128
961 243739545 92786 25324411 0193 25 bop 129
980 243739745 5926 17196672 0180 48 DOP 130
980 243739745 6396 17138469 0.189 41 DOP 131
1000 2437399.5 63511 3916460 06232 43 bop 132
1000 2437399,.5 64026 3675401 0225 43 porP 133
1000 243739945 64396 3499.83 0.286 23 DoOP 134
1000 243739945 65216 3103422 04159 46 DOP 135
1000 2437399.,5 70616 340409 0251 41 DOP 136
1001 243739945 71726 ~241433 06655 4 DOP 137
1001 243739945 72356 ~571e34 00201 46 popP 138
1001 243739945 72866 ~836489 0167 49 plely 139
1001 2437399.5 73271 ~1047631 0290 30 DOP 140
1001 2437399.5 74136 =1492.27 0e213 46 DoP 141
1001 243739945 74636 -1747+43 0+158 46 DoP 142
1001 2437399,5 74961 -1912.39 04326 15 DOP 143
1001 26437399,5 75641 ~2253.32 04249 43 DOP lag
1010 243740045 57866 -2185e47 04195 48 DOP 145
1010 2437400465 58366 -2366.14 0194 47 DoP 146
1010 243740045 58866 ~2552 85 0.188 43 pop 147
1010 243740045 59366 -2745413 0el67 49 bop 148
1010 243740045 59856 ~2939.29 06268 39 DoP 149
1010 243740045 60366 -3147.06 04202 34 DOP 150
1010 243740045 60766 -3313457 0330 20 DoP 151
1010 243740045 60946 -3389.86 0+728 6 DoP 152
1010 243740045 61411 ~-3589.78 0e«188 43 DOP 153
1010 243740045 61926 -3815496 0.166 43 DoP 154
1010 2437400,5 62426 -4039,86 0195 47 DoOP 155
1010 243740045 62926 ~4268414 04193 47 DoP 156
1010 2437400.5 63426 ~4500.33 0192 47 pop 157
1010 243740045 63881 -4715.38 0e222 38 pop 158
1020 243740145 2476 -15567.25 0238 46 DOP 159
1020 24374015 2986 ~15661.69 00237 46 DOP 160
1020 243740145 3486 =15746.77 0230 49 DoP 161
1020 24374015 3821 ~15799.33 0468 16 DOP 162
1021 243740165 55196 -9703.81 0e212 47 DoP 163
1021 243740145 55696 ~9854.64 0238 41 DOP 164
1021 243740145 56196 -10011.92 06222 47 DOP 165
1021 2437401.5 56471 ~10100.26 0.911 4 DOP 166
1021 243740145 56926 ~10253466 06277 22 DOP 167
1021 243740145 57916 -10602.62 06224 48 pop 168
1021 243740145 58416 ~10788.53 0s173 48 DoP 169
1021 243740145 58926 -10984405 0e226 44 DoP 170
1021 243740145 59426 ~11181447 0165 48 DOP 171
1021 2437401.5 59926 —11384.41 0e179 47 DOP 172
1021 243740145 60321 —11548¢74 0e248 28 DOP 173
1021 243740145 60726 =11720.60 06244 47 pop 174
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Table A-1 (contd)

. Epoch of compressed data Compressed Standard Number
.,u.:ﬂe, Jsﬁf:er:ill:::; , resf:::::’: }’:‘?:m doppler data deviation, ac‘l,:ul Byu;: Card sequence number
Universal time date in Hz ob observations
1021 243740145 61226 ~11936.81 0e349 48 DoP 175
1021 243740145 61726 ~12157426 06229 49 poP 176
1021 243740145 62041 ~12299439 0518 13 DOP 177
1021 2437401,5 17766 ~201934.67 0.184 48 DoP 178
1021 243740145 78266 =20421.54 00258 47 DOP 179
1021 2437401,5 718766 ~20645,81 04250 42 DOP 180
1021 243740145 79276 ~20869412 0245 33 DoP 181
1021 243740145 79776 -21083.19 04227 48 DOP 182
1021 243740165 8C276 —21292.31 00239 48 poP 183
1021 243740145 80551 =21406.+93 Oe736 5 DOP 184
1021 243740145 80826 -21515.88 0.209 49 DOP 185
1021 24374C1e5 81326 ~21713.64% 0238 45 DoP 186
1021 243740145 81826 -21905.78 0e218 50 pop 187
1021 243740165 82326 =22091699 06232 45 DOP 188
1021 243740145 82826 -2227176 0e234 44 DOP 189
1021 243740145 83326 =22445450 00197 47 DOP 190
1021 243740145 83826 —22612.65 0.259 48 DOP 191
1021 243740145 84326 =22773.04 0e196 49 pop 192
1021 243740145 84826 =22927420 04215 50 DOP 193
1021 243740145 85096 —23007.20 06278 4 DOP 194
1021 24374015 85366 ~23085438 0251 49 pop 195
1021 243740145 85866 —23224497 0e241 46 DOP 196
1021 243740145 86366 -2335732 00269 47 DoP 197
1021 243740165 86866 -23482436 00227 48 DOP 198
1021 26437401e5 87366 ~23599.53 00233 48 DoP 199
1021 243740145 87856 —23707+61 04202 48 DOP 200
1021 2437401,.5 88376 —23814462 06282 47 DOP 201
1021 243740145 88876 =23909.14 04250 47 DoP 202
1021 243740145 89376 ~23996+45 0e217 48 DOP 203
1030 243740265 60676 -20083,.,00 0.188 47 Dop 204
1030 243740245 61176 =20302427 0e.231 47 pop 205
1030 243740245 61671 -20523.68 0+185 44 DoP 206
1030 243740245 62176 —20754e47 00224 42 Dop 207
1030 243740245 62691 ~20993.72 0.280 24 boP 208
1030 243740205 63196 ~21231.99 0e233 39 popP 209
1030 243740245 63696 =2147235 0.188 49 DoP 210
1030 243740245 64206 ~21721.00 06191 48 DoP 211
1030 2437402,.5 64561 -21895.34 04334 21 DOP 212
1030 243740245 65166 ~22195.99 0e261 46 DoP 213
1030 243740245 65666 ~22448462 0.218 45 bop 214
1030 2437402,5 66111 =22674420 0e321 32 pop 215
1030 2437402,.5 66556 -22902.086 0.283 46 DoOP 216
1030 2437402,5 67056 ~23159.71 04339 47 bopP 217
1030 243740245 67466 —23372.29 00401 29 DOP 218
1030 243740205 68311 -23813.55 0306 42 pop 219
1030 243740245 688656 ~24103.80 0e221 50 DOP 220
1030 243740245 69366 —24366405 0.221 47 pop 221
1030 243740205 69861 —24626456 0246 47 DopP 222
1030 243740245 70366 -24891.66 0270 50 pop 223
1030 243740245 70876 -25158491 06237 47 pop 224
1030 243740245 71376 ~25420465 0305 47 DoP 225
1030 243740245 71806 =25644463 04350 29 DoP 226
1040 2437403,.5 59786 ~28020435 06240 48 pop 227
1040 2437403,.5 60276 —28229.66 0190 47 bop 228
1040 2437403,5 60786 ~28452483 0209 40 DOP 229
1040 2437403,.5 61286 ~28675093 00212 43 DoP 230
1040 2437403,.5 61796 -28908.72 06273 40 pop 231

JPL TECHNICAL REPORT 32-1123

13



Table A-1 (contd)

Epoch of compressed data Number
Run Reference Seconds past Compressed Standard of Data b
number Julian date, reference Julian doppler data deviation, actual type Card sequence number
Universal time date in Hz o observations
1040 243740345 62296 ~29140441 0266 44 boP 232
1040 243740305 62791 ~29373.72 0252 36 DOP 233
1040 243740345 63296 -29615447 0e289 38 DoP 234
1040 2437403,5 63811 —29866426 0347 33 popP 235
1040 2437403,5 64341 ~-30127.36 0263 35 DoP 236
1040 2437403,5 64856 ~30383.98 00311 33 DoP 237
1040 2437403,5 65256 -30585,18 04377 12 pOP 238
1090 243740845 59406 -6772881 0263 47 DOP 239
1080 243740845 59901 -67949.21 0+316 47 DOP 240
1090 243740845 60406 -68179.09 0307 46 DoP 241
1090 243740845 60906 ~68410493 Oe244 49 pDoP 242
1090 2437408465 61406 ~68646e45 0.288 49 DOP 243
1090 243740845 61876 ~6887138 0+323 41 por 244
1110 243741045 63106 —84292426 06342 47 DOP 245
1110 2437410.5 63571 ~B4525459 0«468 35 DoP 246
1111 243741045 86126 ~93743422 0e338 32 DOP 247
1111 2437410,5 86626 ~93819,92 0350 47 poP 248
1111 2437410,5 87126 —~93888.447 0.380 49 DOP 249
1111 243741065 87626 -93948.58 0e284 49 DOP 250
1111 243741065 88126 ~94001.35 0e422 48 DoP 251
1111 243741045 88431 ~94029.97 06604 11 poP 252
1150 243741445 47390 -105611421 0536 22 DoP 253
1150 243741445 47916 -105701.80 00668 17 DOP 254
1150 243741465 48396 -105793.21 0753 20 DOP 255
1150 243741445 48941 ~105903.96 0566 9 DOoP 256
1170 243741645 50661 -118372.86 00531 19 DoP 257
1170 243741645 51171 ~-118515.24 Os461 28 DoOP 258
1170 243741665 51696 ~118668.98 0405 33 DoP 259
1170 2437416,5 52196 -118823,96 Oet&s6 31 DOP 260
1170 2437416465 52696 ~118984,.15 0e409 33 DoP 261
1170 243741645 53211 -119155.48 0.569 27 popP 262
1170 243741645 53736 ~119336,75 0516 37 DOP 263
1170 243741645 54096 -119465.87 0733 14 DOP 264
1171 243741665 80731 -131005.00 00263 40 DOP 265
1171 243741645 81246 ~-131132,.99 0e343 37 DOP 266
1171 243741645 81746 -131251.37 0303 37 DoP 267
1171 243741645 82246 ~131361.26 04350 43 poP 268
1171 243741665 82706 -1314564+68 0+356 38 poP 269
1181 243741745 51026 ~124147451 0¢354 48 poP 270
1181 24374175 51526 ~124293.64 0383 47 DoP 271
1181 243741745 51991 -124437435 0e456 36 DOP 272
1210 243742045 45956 ~138595.36 0585 44 DOP 273
1210 2437420,.,5 46366 -138659.86 0626 16 DoP 274
1220 243742165 48761 ~-1438544.11 1186 20 DoP 275
1230 24374225 47666 -148094.52 0661 33 DOP 276
1230 24374225 48166 ~148201.74 0487 37 DopP 277
1230 243742245 48511 ~148280.92 0919 17 poP 278
1230 24374225 50701 ~-148861e64 0943 9 DOP 279
1230 243742245 51241 -149024.73 0876 9 DoOP 280
1230 243742245 51781 ~-1491984.36 0591 9 DOP 281
1240 243742345 62426 ~1579704.17 0.721 43 DOP 282
1240 243742345 62881 ~158184.24 0.798 39 DoP 283
1300 243742945 57746 ~177096.20 0806 41 DOP 284
1300 2437429.5 58031 =177213.95 20120 7 DOP 285
282081 694658556.5 16408246 2862322.,72 884790 12865 CHK 286
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Table A-2. 1962 doppler data

Epoch of compressed data c d Standard Number
. Ompresse andar
nukmu;er JEE?“":;:;' r:é:‘;::’: F:I?:n dopg'l,er data deviation, m::: al ?;;: Card sequence number
Universal time date in Hz %o observations
2840 2437948.5 79731 179195.,78 14200 30 DOP 1
2840 243794845 81046 178642454 0.719 40 DOP 2
2840 243794845 81941 178268.48 l1e¢193 17 boP 3
2840 243794845 82626 177980.11 0e943 38 pop 4
2840 243794845 83501 17762042 1e145 19 DOP 5
2840 243794845 84191 177343451 04660 39 DOP 6
2840 2437948,.5 84976 177032.21 De543 39 DOP 7
2840 243794845 85776 176724401 0770 39 DOP 8
2850 2437949,.5 79861 17655792 0e357 39 DOP 9
2850 2437949,.5 80641 176226491 0.581 39 popP 10
2850 2437949,5 81421 175895.91 0874 35 DOP 11
2850 2437949,5 82201 175568.50 0767 34 poP 12
2850 2437949,5 82966 175250472 0.791 39 poP 13
2850 243794945 83746 174933415 Qe840 38 popP 14
2850. 2437949,.5 84516 174624453 0468 38 DOP 15
2880 243795245 67981 172649.81 0e451 30 poP 16
2880 2437952,.5 68691 17241380 0338 35 DOP 17
2880 243795245 694641 172153453 04273 36 DOP 18
2880 2437952.5 70161 171895472 0336 32 DOP 19
2890 2437953,.5 71896 168051444 04578 36 DOP 20
2890 243795345 72631 16775621 0e523 37 pop 21
2890 243795345 73356 167461411 0.515 36 DoP 22
2890 243795345 74031 167181.83 0.881 21 DOP 23
2890 2437953,5 74846 166840.,12 0687 26 DoP 24
2890 243795345 75536 166544 .66 0.483 32 boP 25
2890 2437953,5 76261 166232.83 0e522 37 poP 26
2890 2437953,5 76986 165919432 06847 35 DOP 27
2890 2437953,5 77731 165597.85 06647 34 DoP 28
2900 2437954,5 63111 167518456 0,501 23 DOP 29
2900 243795445 63776 167362456 0e383 33 DbopP 30
2900 243795445 64456 167192.07 06340 28 DOP 31
2900 243795445 65401 166936458 0298 38 DOP 32
2921 243795645 64141 160125461 04518 35 DOP 33
2921 243795645 64831 15993745 0e356 35 DOP 34
2921 243795645 65526 159737.23 0et56 32 DoP 35
2921 2437956,5 66221 159525 .41 04430 35 DOP 36
2921 243795645 66971 159288.05 0eb72 43 DOP 37
2921 2437956,5 68271 158843.11 04625 35 pop 38
2960 243796045 3846 137833.75 1.231 26 DopP 39
2960 243796045 4531 137652.02 06437 33 DoP 40
2960 243796045 5086 137513424 1216 30 boP 41
2980 2437962.5 2286 129064411 06535 30 DOP 42
2980 2437962,.5 2926 128875.99 0557 32 DOP 43
2980 243796245 3561 128697.32 04470 31 pDoP 44
2980 243796245 4196 128530404 0661 31 DOP 45
2980 243796245 4726 128398.66 1e152 9 DOP 46
2981 243796245 61663 134745438 0319 54 DOP 47
2981 263796245 62312 136575041 04237 63 DOP 48
2981 2437962.5 62943 134402410 0e317 62 DOP 49
2981 243796245 63637 13420109 0410 36 DOP 50
2990 243796345 3891 123675407 0455 31 DOP 51
3000 243796445 1091 11934199 0959 29 popP 52
3000 243796445 1701 119146417 04890 30 DOP 53
3000 243796445 2321 118954417 0e756 25 DOP 54
3000 2643796445 2936 118776611 0426 30 poP 55
3000 243796465 3551 118608.13 Qe749 31 DOP 56
3000 2437964465 4111 118459.94 14508 16 DOP 57
3030 243796745 1531 102303.21 0.281 29 DOP 58
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Table A-2 (contd)

16

Epoch of compressed data Number
Run Reference Seconds past : om;l:res;e'd dStupd;:rd of Data Card b
number Julian date, reference Julian °PP e|: ate eviation, actual type are sequence number
Universal time date tnHz o observations
3030 243796765 2121 102128415 04349 28 DOP 59
3030 243796745 2716 101960.0%3 0322 29 DOP 60
3030 243796745 3291 101807433 0329 24 DOP 61
3031 24379675 72651 102609462 Oets52 27 DoP 62
3031 243796765 73241 102334401 0452 27 DOP 63
3031 243796745 74361 101807.44 0339 29 DOP 64
3031 24379675 74951 101529+78 0378 29 DCP 65
3031 243796745 75536 101255457 Oe454 29 DoP 66
3031 243796745 76121 100980430 0369 29 DOP 67
3040 243796845 2591 95895.,09 0e345 29 por 68
3041 243796865 73021 9608849 0379 29 DoP 69
3041 243796845 73606 9581196 0399 28 poP 70
3041 243796845 74181 95539.16 0.310 29 DOP 71
3041 243796845 74766 95261456 06274 28 DOP 72
3050 2437969.5 58836 95084474 1294 7 DOP 73
3050 243796945 59516 94905443 0345 27 DoP 74
3050 243796945 60086 94746460 0341 27 DOoP 75
3050 243796945 60661 94578 40 0.386 29 poP 76
3050 243796945 61231 94403487 04293 29 DoP 77
3050 243796945 61811 94218445 0260 29 DoP 78
3060 243797045 85706 7716057 0290 28 DOP 79
3060 243797045 86266 76975406 00462 26 DOP 80
3060 243797045 86836 76793478 0276 28 DOP 81
3060 243797045 87401 76622451 0269 29 DoP 82
3060 2437970.5 87966 7645771 0315 28 DOP 83
3060 243797045 88476 76315.97. 0e491 16 bop 84
3090 243797345 85586 55420,03 0e229 28 poP 85
3090 243797345 86136 55245402 0314 28 DOP 86
3090 24379735 86686 55077410 0195 28 DoP 87
3090 2437973,.,5 87241 54915440 0+286 27 DOoP 88
3100 243797445 85786 47696422 Qe274 28 DoP 89
3100 243797445 86341 47525441 0216 27 poe 90
3100 243797445 86886 47365650 0321 25 DoP 91
3100 243797445 87336 47239432 06647 8 popP 92
3110 243797545 83221 40732433 0190 27 DoP 93
3110 243797545 83761 40536465 0e236 27 DoP 94
3110 243797545 84301 40347.02 0.381 27 DoP 95
3110 243797565 84851 40162+64 0637 14 DOP 96
3110 243797545 85391 3998677 0237 27 DOP 97
3110 243797545 85936 3981744 06250 28 DOP 98
3110 243797545 86481 39654499 0171 27 DOP 99
3110 243797545 86976 39514612 0+560 17 poP 100
3120 243797645 86271 31735458 0267 27 DOP 101
3120 243797645 86766 31596.06 O0e364 16 popP 102
3130 24379775 60641 34915487 0243 28 boP 103
3130 243797745 61316 34650649 Oet84 6 DOP 104
3130 243797765 62811 34034489 0e247 27 DOP 105
3130 243797745 63356 33799.82 0225 27 DOP 106
3130 243797745 63901 33559.77 0243 26 DOP 107
3170 243798145 63251 588,12 0.299 20 DoP 108
3170 243798145 63756 35781 0356 25 DOP 109
3171 2437981.5 68781 ~-2118.82 0e806 8 DoP 110
3171 243798145 69226 -2348449 0e216 26 DOP 111
3171 24379815 69766 -2623e44 0e264 26 DOP 112
3171 243798145 70301 ~2894.460 06219 27 DOP 113
3172 243798145 65091 -283.25 2472 21 DOP 114
3172 24379815 65626 ~-538.48 16622 25 DOP 115
3172 243798145 66161 ~803460 1788 27 DOP 116
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Table A-2 (contd)

Epoch of compressed data c od dard Number
Run Reference Seconds past ompreste Standar of Data b
number Julian date, reference Julian dopPler data deviation, actual type Card sequence number
Universal time date n Hz i observations
3172 2437981.5 66696 ~1064.81 2170 22 DOP 117
3172 243798145 67231 -1331.79 1975 21 DOP 118
3172 2437981.5 67771 -1606.07 24284 21 poP 119
3172 243798145 68646 ~2051483 2392 18 DOP 120
3180 243798245 60316 646604 06243 26 poP 121
3180 243798245 60856 ~6696432 0173 26 DOP 122
3180 243798245 61396 -6931e29 0.217 24 popP 123
3180 243798265 61921 —7164466 0200 27 DOP 124
3181 243798245 82621 ~16741.95 0+332 25 DOP 125
3181 243798245 83146 ~16912.72 0256 26 DOP 126
3181 243798245 84206 ~17234472 0300 24 DOP 127
2181 243798245 84731 ~17384407 0e197 21 DOP 128
3190 243798345 78131 ~23331.97 06290 27 DOP 129
3190 2437983.5 78666 ~23555,25 0262 25 poP 130
3190 243798345 79201 ~23772439 06272 27 DOP 131
3190 243798345 79741 ~23985.96 0297 27 poP 132
3190 243798345 80281 ~24192.61 0286 25 DOP 133
3190 243798345 80751 ~24366466 0e526 15 DOP 134
3200 243798445 67461 ~26423655 1.066 12 DoOP 135
3200 243798445 67961 ~26677e72 1389 5 DOP 136
2200 243798445 69446 27435473 0267 26 DOP 137
3200 243798445 69916 ~276T4021 04291 14 DOP 138
3200 243798445 70521 —27980461 0304 25 DOP 139
2200 243798465 71061 —-28253436 06286 27 poP 140
3200 243798445 71601 ~28524 445 0e351 27 DOP 141
3200 2437984,5 72136 -28791485 0327 26 DOP 142
3210 243798545 82846 ~41342,93 0e392 22 DoP 143
3210 2437985,5 83361 ~41490,91 04220 27 DOP 144
3210 243798545 83911 ~41642.26 06410 24 popP 145
3250 2437989.5 80731 ~71491.74 0348 27 DOP 146
3250 243798965 81256 -71650.95 0410 22 DOP 147
3250 243798945 82021 ~71868,15 04498 26 DOP 148
3250 243798945 82576 ~720184.88 0406 27 DOP 149
3270 243799145 49286 ~72731.81 0418 18 DOP 150
3270 2437991.5 49796 ~72844470 0371 28 DOP 151
3270 243799165 50366 ~7298063 0377 28 DoOP 152
3270 243799165 50926 -73122.91 Oeb62 28 DoP 153
3270 243799145 51501 ~T7327746 0e243 27 DoP 154
3270 243799165 52086 73444465 0401 30 DOP 155
3271 243799145 64351 -~78575422 0320 29 pop 156
3271 243799145 64916 ~78856.91 0e264 28 DoP 157
3271 243799145 65491 ~79144427 Qe384 29 DOP 158
3280 24379925 63271 ~84921.54 0405 21 DOP 159
3280 243799245 63806 -85185.97 0e245 28 DOP 160
3280 243799245 64376 ~85468.18 04262 28 poP 161
3280 243799245 64946 ~85751661 0259 28 DOP 162
3280 243799245 65526 -86040+94 0317 28 DOP 163
3280 243799245 66091 -86323+53 04345 28 por lea
3280 243799245 66661 ~86608.80 04370 28 DOP 165
3300 243799445 79961 ~-105166+58 0353 29 DOP le6
3300 24379945 80541 ~-105323448 0e371 29 bop 167
3300 243799445 81126 ~105468445 1289 27 DoP l68
3300 243799445 81706 ~105610451 0527 26 pop 169
3310 243799545 80586 ~111404453 0297 20 DoP 170
3310 243799545 81146 ~111540.91 0307 28 " DOP 171
3320 24637996,.5 71006 ~113803.03 04609 28 porP 172
3320 243799645 71596 ~114066498 0e759 29 DOP 173
3320 243799605 72206 ~114332,72 0e269 31 DOP 174
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Table A-2 (contd)

18

Epoch of compressed data ) Number
Run Reference Seconds past Compressed Standard of Data
number Julian date, reference Julian dopgle;l data deviation, actual type Card sequence number
Universal time date inHz a observations
3321 243799645 76131 -115890.81 0675 25 DOP 175
3321 243799645 76706 ~1160924+62 0575 30 DOP 176
3340 243799845 78916 ~-127761.81 04530 28 DOP 177
3340 2437998,.5 79521 ~127919e46 0630 31 DOP 178
3340 2437998,5 80581 ~128170.20 0808 21 DOP 179
3370 263800145 55086 ~132546409 0291 21 DoP 180
3370 243800145 55756 -132816.11 06257 32 DOP 181
3370 243800145 56436 ~133099.06 0320 32 DOP 182
3370 243800165 57091 ~133378497 06295 33 DOP 183
3370 2643800145 57741 ~133661.83 0e265 33 DOP 184
3370 243800145 58386 ~133948.24 0253 31 DOP 185
3370 243800145 59036 ~134242 448 0e226 30 DOP 186
32370 243800145 59686 ~134540475 Oe344 31 DOP 187
3370 243800145 60331 -134839.47 0e323 31 DoP 188
3380 243800245 79486 -147100.66 04528 32 DoP 189
3380 243800245 80081 -147228.29 10122 19 DOP 190
3390 2438003,5 60496 -143833.79 0817 28 DOP 191
3390 2438003.5 61171 144146037 0579 27 DorP 192
3390 243800345 61886 -144485.18 0596 34 DorP 193
2390 2438003,.5 62181 ~144631.00 1066 8 DOP 194
3390 2438003,.5 62936 ~144983.73 0450 28 poP 195
3400 243800445 77721 -155013.36 0+688 33 DOP 196
3400 243800445 78396 ~155176+99 Oe754 31 DOP 197
3400 243800445 79076 ~155329.07 0553 34 DOP 198
3400 243800445 79696 ~155456068 0829 22 DOP 199
3410 2438005,5 76606 ~158589459 Ceti82 29 DOP 200
3410 2438005,.5 77271 -158766491 0e574 34 DOP 201
3410 243800545 77961 -158938.03 06495 34 poP 202
3410 243800545 78651 -159095012 0e635 34 DOP 203
3410 243800545 79286 ~159229¢95 0878 23 DoP 204
3440 243800845 54326 ~-159916474 1033 36 DOP 205
3440 243800845 55061 ~160211.12 10195 32 DOP 206
3440 243800845 55711 ~16C475426 1216 25 DOP 207
3440 243800845 56486 ~160807483 0e615 36 DOP 208
3440 243800845 57206 ~161111630 lel47 32 DOP 209
3450 243800945 60981 ~-166012+55 Qe 769 33 DOP 210
3450 243800945 61836 ~166411.00 1656 9 DOP 211
3450 2438009,5 62446 ~166690410 0704 36 DOP 212
3450 2438009,5 63161 ~167023.38 le262 33 DOP 213
3460 243801045 44431 ~-163315.80 1965 7 DOP 214
3460 243801045 45026 ~163407478 04719 34 DOP 215
3460 24380105 45776 ~163542.25 0815 32 DOP 216
3460 243801045 46521 -163691.00 0e645 37 DOP 217
3460 243801045 47261 ~-163858.32 0558 37 DOP 218
3461 243801045 59006 ~168126.68 0e682 30 DOP 219
3461 243801065 59711 ~168445452 0739 30 DOP 220
3470 243801145 51161 ~167811.99 0379 33 DOP 221
3470 2438011.5 51896 ~168061+30 Ce558 38 pop 222
3470 2438011.5 52646 -168328439 0602 34 DOP 223
3470 2438011.5 53406 -168608.85 0.878 37 DoOP 224
3470 243801165 54156 ~168898.19 1043 34 DOP 225
3470 2438011.5 54916 ~169202433 06676 37 DOP 226
3470 2438011.5 55666 ~-169508.49 0857 34 DOP 227
3470 243801165 56426 ~-169828.74 0e779 37 DOP 228
3470 243801145 57186 ~170152+85 0939 36 DOP 229
3471 243801165 72511 ~176726481 0471 35 pop 230
3471 24380115 73256 -176973.07 0e587 38 DOP 231
3471 2438011.5 74006 ~-177207.05 0580 38 DOP 232
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Table A-2 (contd)

Epoch of compressed data Number
Run Reference Seconds past Compressed Stm'-ad?rd of Data
number Julian date, reference Julian doppler data deviation, actual type Card sequence number
Universal time date in Hz o observations
3471 2438011,.,5 74766 =177432462 0e522 38 DOP 233
3471 2643801145 75526 ~177642¢14 04693 36 bopP 234
3471 243801145 76286 ~177837.27 00535 38 DOP 235
3471 243801145 77046 -178013.99 O«846 37 bopP 236
3471 243801145 77806 ~178179423 0694 37 DOP 237
3471 2438011.5 78531 =178317.97 0972 30 poP 238
3480 243801245 51036 ~-170446,99 0+465 40 DOP 239
3480 2438012.5 51831 =17071762 0538 39 boP 240
3480 2438012,5 52651 -171009.16 0773 39 DOP 241
3480 2438012.5 53446 ~171305.54 0935 38 DoOP 242
3480 243801245 54236 -171610.07 0931 36 DOPR 243
3480 243801245 55011 ~171920+43 0733 37 DOP 244
3480 243801245 55771 -172233e12 0857 39 DOP 245
3480 243801245 56546 -172559470 Oe749 38 DopP 246
3480 243801245 57316 -172891.,79 Ce734 39 popP 247
3481 243801245 75276 -180200.38 0.687 37 DOP 248
3481 243801245 76046 ~180398.11 0580 37 poP 249
3481 243801245 76816 ~180580445 0e592 38 DOP 250
3481 243801245 77591 ~180746.15 0592 39 DoP 251
3481 2438012.5 78381 ~1809004+43 0802 39 DoP 252
3490 2438013,.5 50976 ~-172949.21 0620 37 DOP 253
3490 2438013,.5 51756 -173214¢75 0704 40 poP 254
3490 2438013.5 52551 ~173496.98 Ce901 35 DOP 255
3490 2438013,5 53336 ~173789.02 Ce628 36 poP 256
3490 2438013.5 54121 -174089.0¢4 0924 34 DoP 257
3490 243801345 54881 -174393.07 0866 37 DoP 258
3490 2438013,.,5 55671 ~174718.08 04675 40 DOP 259
3491 243801345 77711 ~183235.74 0777 36 DOP 260
3491 2438013,5 78401 -183361.06 14366 21 DOP 261
835115 636313939,5 16886307 -4782593.42 1544568 7679 CHK 262
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Table A-3. 1964 doppler data

20

Epoch of compressed data Number
Run Reference Seconds past Compressed Stm}dgrd of Data
number Julian date, reference .ruliun doppler data deviation, actual type Card sequence number
Universal time date inHz o observations
5240 2438518,.5 80876 210959.71 04378 40 DoP 1
5240 2438518.5 81996 21051151 00318 50 DOP 2
5240 243851845 83041 210092.81 06275 49 DoP 3
5240 243851845 84106 209668.87 06252 50 DoP 4
5240 243851845 85166 209250492 0292 49 DOP 5
5240 243851845 86186 208855440 0e461 34 bopP 6
5250 243851945 46 208755479 06579 10 DoP 7
5250 243851945 886 208439445 0265 50 DOP 8
5250 243851945 12216 205289.30 00358 50 DOP 9
5250 243851945 13266 205144427 06317 50 DOP 10
5250 2438519,.5 14326 205028445 0333 48 DOP 11
5250 2438519,5 15386 204943,07 0e244 48 DOP 12
5250 243851945 16326 204894 446 0.807 23 DoOP 13
5250 2438519.5 17496 204869404 0e357 50 DoP 14
5250 2438519,5 18546 204878420 0287 50 DOP 15
5250 243851945 19606 204920473 0e3472 48 pDoP 16
5270 2438521,.5 13786 203081.10 0e332 42 boP 17
5270 243852145 14776 202987.28 0259 4.8 DOP 18
5270 243852145 15816 202917.89 0286 46 DOP 19
5270 243852145 16821 202880497 00349 49 DOP 20
5270 243852145 17856 202871.88 04295 47 DoP 21
5270 2438521.5 18866 202892.19 04305 49 bop 22
5280 243852245 76861 208222.932 0368 21 pDopP 23
5280 2438522.5 77721 207895.80 0e387 46 DOP 24
5280 243852245 78721 207504482 0e331 47 popP 25
5280 2438522,.5 79726 20710594 Oe344 44 DoP 26
5280 243852205 80721 206707439 04305 48 DoP 27
5280 243852245 81721 206303.77 0e346 47 bDoP 28
5280 2438522,.5 84201 205304433 0e177 47 DOP 29
5290 2438523,5 65811 210147.79 04376 46 popP - 30
5290 2438523,.5 66651 209996457 0e331 19 bDoP 31
5331 2438527,.5 4926 197021.63 0281 43 bop 32
5331 243852745 5881 196729.96 0e271 47 DoP 33
5331 243852745 6841 196454479 06250 48 boP 34
5331 243852745 7791 19620192 0e248 47 DOP 35
5331 243852745 8761 195965459 0+193 44 DoP 36
533] 2438527.5 9721 195752.70 0e242 47 DoP 37
5331 243852745 10681 195562476 0+239 47 DoP 38
5331 243852745 11641 195397400 06272 46 DOP 39
5332 243852745 83936 198073455 06232 41 bop 40
5332 243852765 84841 197709485 0256 43 DOP 41
5332 243852745 85771 197342.07 0224 41 DOP 42
5340 243852845 276 196991.83 0282 43 DOP 43
5340 243852845 1561 196509407 06243 44 DOP 44
5340 243852845 2481 196176496 0223 45 DOP 45
5340 2438528,5 3451 195840.02 0234 38 DOP 46
5340 243852845 4421 195517.65 06250 45 pOP 47
5340 26438528,5 5446 195195.54 00269 46 DOP 48
5340 243852845 6376 194921.53 0276 45 DOP 49
5350 2438529,5 15241 191574459 0625 6 DOP 50
5350 243852945 16166 191533412 0239 34 DOP 51
5350 2438529,5 17081 191515.27 0.316 40 DOP 52
5350 2438529,5 18001 191521469 0277 39 DOP 53
5350 2438529,5 18861 191549442 0e265% 35 DOP 54
5360 2438%30.5 17126 189628491 04381 19 DOP 55
5360 2438530,5 17936 189636426 04259 35 pDoP 56
5360 243853045 18771 189663026 0237 36 DOP 57
5372 243853145 70196 195496474 0e291 40 DOP 58
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Table A-3 (contd)

Epoch of compressed data Number
Run Reference Seconds past Compressed Standard of Data
number Julian date, reference .ruliun d°PPle|; data deviation, actual type Card sequence number
Universal time date in bz o observations
5372 2438531,.,5 71066 195226465 0e258 39 DoP 59
5372 2438531,5 71936 194943,10 0e235 41 DoP 60
5372 243853145 72816 194642451 0300 40 DOP 61
5372 2438531,5 73741 1943126432 06371 29 DOP 62
5372 2438531,5 74901 193882.16 0e261 43 DOP 63
5372 2438531,5 75801 193535432 0216 36 DoP 64
5372 2438531,5 76576 193231486 0304 26 DOP 65
5390 2438533,5 10076 183834480 0259 41 DOP 66
5390 2438533,5 10936 18367736 0+302 41 DOP 67
5390 2438533,5 11786 183542413 0327 42 DOP 68
5390 2438533,5 12641 183426422 0320 41 DOP 69
5390 2438533,5 13496 183330417 0266 42 DOP 70
5390 2438533,5 14346 183254494 0230 41 DOP 71
5390 2438533,5 15206 183199.74 0264 42 DoP 72
5390 2438533,5 16061 183165456 06296 40 DOP 73
5390 2438533,5 16906 183152448 0304 42 DOP 74
5390 2438533,5 17756 183159443 0289 42 pop 75
5390 2438533,5 18476 183180.54 06435 14 DOP 76
5400 243853445 1621 183796+60 16130 7 DOP 77
5400 2438534,5 2461 183492.31 0,701 7 DOP 78
5400 2438534,5 3301 183199.87 0615 6 DOP 79
5400 243853445 4141 182918,00 0314 7 DOP 80
5400 243853445 4981 182650490 0e648 6 DOP 81
5400 2438534,5 6661 182159430 0644 6 DOP 82
5400 2438534,5 7501 181937.54 0eb677 7 DOP 83
5400 243853445 8311 181738486 0e737 6 DOP 84
5410 2438535,5 16151 1780764499 0690 7 DOP 85
5410 243853545 16831 178066427 06346 35 DOP 86
5410 2438535,5 17656 178074462 Oe268 37 DOP 87
5420 243853645 16986 17527019 0330 34 DOP 88
5420 2463853645 17781 175283+46 0296 37 DoP 89
5440 2438538,5 83871 170394031 0370 24 DOP 90
5440 243853865 84716 170043.72 0215 36 DoP 91
5440 2438538,.5 86151 169465450 0265 37 DoP 92
5450 2438539,5 526 169162493 0288 36 DOP 93
5450 2438539,5 1301 168869.12 06265 37 DOP 94
5450 2438539,5 2076 168585446 06222 36 DOoP 95
5450 2438539,5 2856 168309446 0e252 36 DOP 96
5450 2438539,5 3626 168047449 0e248 a2 DOP 97
5460 2438540.5 64191 170443,00 0271 35 DOP 98
5460 243854045 64941 17027348 0«198 37 DOP 99
5460 243854045 65691 170089.80 0307 35 DOP 100
5460 243854045 66441 16989266 Oe247 35 DOP 101
5460 243854045 67296 169652.13 0350 22 DOP 102
5460 243854045 67976 169451416 0865 ) DOP 103
5460 243854045 69096 16909127 0e261 32 DOP 104
5460 243854045 69826 168845445 0257 36 popP 105
5460 243854045 70781 168508.79 0e268 37 DOP 106
5470 243854145 67441 16567020 0e254 35 DOP 107
5470 243854145 68186 165438.97 0+281 36 DoP 108
5470 243854145 68926 165197466 0256 36 DOP 109
5470 2438541,.5 69671 164943 4,48 0e305 34 DOP 110
5470 2438541,.5 70416 16467881 06268 34 DOP 111
5470 243854145 71031 1646454400 0+488 11 .DOP 112
5470 243854145 71816 16415702 0e371 20 DOP 113
5470 243854145 72626 163840491 0309 34 pop 114
5480 243854245 67601 161458461 0390 21 DoP 115
5480 243854245 68256 161249458 0245 35 DOP 116
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Table A-3 (contd)
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Epoch of compressed data Number
Run Reference Seconds past : °m'|’ resdsed :m?d?rd of Data | . 4 ber
number Julian date, reference Julian OPIi’nel;z ata ew::uon, actual type ard sequence numbel
Universal time date observations
5480 243854245 68991 16100347 0e275 35 pDoP 117
5480 243854245 69726 16074645 04302 34 DOP 118
5480 2438542,5 70456 160481.87 0«280 36 DOP 119
5480 2438542,5 71346 160145475 0647 4 DoP 120
5542 2438B548,5 61996 133203,.,62 06251 31 DOP 121
5542 2438548,5 62686 133037622 0333 28 DOP 122
5542 243854845 63546 132811.13 0276 32 DOP 123
5542 243854845 64216 132623.26 00288 31 DoP 124
5542 243854845 64886 132423642 0313 31 DOP 125
5542 243854845 65556 132213.34 0+251 31 DoP 126
5542 2438B548,5 66226 131993652 0226 32 DOP 127
5542 243854845 66896 131763.96 0335 30 DOP 128
5542 243854845 67566 131524.89 0219 32 DoP 129
5542 2438548,5 68236 131277.32 06277 31 DOP 130
5570 2638551,5 85271 105255,.,41 0e319 17 DOP 131
5580 2438552,.,5 211 104734482 04208 29 DOP 132
5580 2638552,5 856 104497405 0+206 30 DOP 133
5580 243855245 1496 104269.05 0194 30 DoP 134
5580 2438552,5 2141 104048.,16 0244 29 DOP 135
5580 243855245 2781 103837.81 0e245 29 plely 136
56580 243855245 5536 103046446 0e223 30 poP 137
5580 243855245 6216 102880449 0307 22 DOP 138
5580 263855245 6816 102745442 0178 30 pOP 139
5590 2438553,5 1726 9753420 0211 24 DOP 140
5590 2438553 ,5 2351 97325443 0+ 249 28 Dok 141
5590 2438553,5 2976 9712657 0208 29 DOP 142
5590 2438553,5 3611 96932.92 0323 28 poP 143
5590 2438553,5 4246 9674977 Qe241 30 poP 144
5590 243855345 4881 96576480 0e198 29 DoP 145
5590 2438553,.5 5616 96414436 0199 30 pop 146
5590 2438553,5 6146 96263.89 00215 29 DOP 147
5590 2438553,5 6781 96123641 0270 29 DOP 148
5600 243855445 60806 95035407 0205 30 DOP 149
5600 2438554,5 61476 94848450 0234 29 pDopP 150
5600 2438554 ,5 62101 94664418 0.228 29 popP 151
5600 243855445 62716 9447255 0.198 30 DOP 152
5600 2638554 ,5 63336 94271.,05 0.218 30 DOP 153
5600 243855445 63956 9406125 0e214 30 DOP 154
5600 2438554 ,5 64586 93837.51 06225 30 DOP 155
5600 2438554 ,5 65206 9361034 0.188 30 DOP 156
5600 2438554,5 65826 93375440 0216 30 DOP 157
5600 243855445 66446 93131.70 0206 30 DOP 158
5610 2438555.5 85046 77284483 0201 27 DOP 159
5610 2438555,5 85661 77047013 0204 29 DOP 160
5610 2438555,5 86261 76822419 0266 26 DOP 161
5621 243855645 486 7659618 0201 30 DOP 162
5621 243855645 1101 76382626 00182 29 DOP 163
5621 243855645 1716 76177641 0225 24 popP 164
5621 243855645 2331 7598135 0220 28 poP 165
5621 2438556,5 2946 75794430 0e207 27 DoP 166
5621 243855645 3561 75617422 0231 29 DOP 167
5621 243855645 4171 75450470 00215 28 DOP 168
5621 243855645 4786 75292459 0215 28 DOP 169
5621 243855645 5391 75147662 0219 28 DOP 170
5622 243855645 63156 7956760 0e215 26 DOP 171
5622 243855645 63756 79353671 02194 28 poP 172
5622 243855645 64371 7912583 0230 29 DoP 173
5622 243855645 64971 78896.28 0e227 27 DOP 174
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Table A-3 (contd)

Epoch of compressed data Number
Run Reference Seconds past Com;liressed Standard of Data Card b
number Julian date, reference Julian dopp el: data deviation, actual type ard sequence number
Universal time date in Rz o observations
5622 24385565 65746 78588.81 0s212 28 DoP 175
5622 243855645 66361 78336457 0e2156 28 pop 176
5622 243855645 66971 78080074 Ce255 29 DoP 177
5622 2473855645 67581 77818,39 0184 29 DOP 178
5622 243855645 68186 77552426 0.218 28 DOP 179
5622 243855645 68796 77279415 0+254 28 DOP 180
5622 243855645 69411 76998465 04258 27 DoP 181
5622 243855645 70016 76718403 0172 28 DoP 182
5650 243855945 65471 54901417 0326 21 DOP 183
5650 2438559.5 66021 54663.60 06177 29 DoP 184
5650 243855965 66621 54398,73 0+216 28 DOP 185
5650 2438559,5 67216 54130.84 0,191 27 pop 186
5650 243855945 67816 5385588 0174 26 pop 187
5650 2438559,5 68411 53578429 0172 28 DoP 188
5650 2438559,5 68971 53313.42 04261 19 bop 189
5650 243855945 70196 52723631 0199 28 pop 190
5650 2438559,5 71406 52128447 0e212 24 DoP 191
5650 243855945 71986 51840492 0e249 27 poP 192
5750 243856945 75486 ~36498492 0e378 19 poP 193
5750 2438569.5 76046 ~36765415 0.228 28 pop 194
5750 243856945 76636 ~37041622 0285 28 DOoP 195
5750 24385695 77226 =3731169 0e212 28 bop 196
5750 243856945 77831 -37584.04 0229 27 bop 197
5750 2438569.5 78421 -37843.30 06204 28 Dop 198
5750 243856945 79001 ~38093.28 0e213 25 pop 199
5750 243856945 79456 —38284.75 0795 4 DOP 200
5760 243857045 71261 ~42899,77 0e332 9 por 201
5760 243857065 71756 ~43151.24 04225 27 popP 202
5760 243857045 72521 ~43536426 0e244 29 bopP 203
5760 243857045 73116 ~-43833,31 0214 28 DoP 204
5760 243857065 73716 ~44130472 0.188 27 DoP 205
5760 2438570.5 74306 ~44419.14 06213 28 bopr 206
5760 243857065 74896 ~44703.77 04260 27 bopP 207
5760 243857045 75486 —44985e11 0+190 28 DOP 208
5760 243857045 76081 ~45263487 0230 28 pop 209
5760 243857065 76676 -45538.16 06274 27 pop 210
5760 243857045 17266 —45804e37 0216 28 DoP 211
5770 2438571,.5 63198 ~47226633 0e453 21 pop 212
5790 2438573.5 69071 -66334404 0239 23 DOP 213
5790 243857345 69641 ~66621e66 0196 29 bop 214
5790 243857345 70251 ~66929.08 0e240 29 DOP 215
5790 243857345 70851 —67229%9.91 0e213 29 pop 216
5790 243857345 71456 -67531+55 0259 28 DopP 217
5790 243857345 72056 -67828606 06225 28 bop 218
5790 243857345 72646 ~68116.91 04195 20 DOP 219
5810 243857545 59301 -76989.93 0209 28 DOP 220
5810 243857545 59911 =77253¢24 0,187 27 pop 221
5810 243857545 60541 -77531.05 0e254 30 DoP 222
5810 243857545 61171 -77815.16 0el52 28 DorP 223
5810 243857545 61791 -78100e34 0+185 29 DOP 224
5810 243857545 62401 ~78384,98 0,128 29 DOP 225
5831 243857745 1711 ~95554,410 0e214 29 DOoP 226
5831 243857745 2346 ~95614.85 0199 26 bop 227
5831 243857745 2956 ~95661449 00198 28 DoP 228
5831 243857745 3506 -95693.38 0s266 14 bop 229
5832 24385775 58916 ~91200.87 0255 22 boP 230
5832 243857745 59501 —91452+49 Oe241 28 bop 231
5832 243857765 60126 =91727.67 0236 30 DoP 232
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Table A-3 (contd)

Epoch of compressed data

24

Run Reference Seconds past Compressed Standard Nu:‘fber Data
number Julian date, ref:rem:e fuliun dop?ler data deviation, actual type Card sequence number
Universal time date in Hz o cbservations
5832 243857745 60756 =-92010.58 Qe244 30 DOP 233
5832 243857765 61376 ~92294675 Oel64 30 DOP 234
5832 263857745 62001 -92585.17 0e206 29 DOP 235
5840 243857845 78841 -107041.,00 06273 18 DOP 236
5840 243857845 79416 -1C7233.69 0e155 30 DoP 237
5840 243857845 800561 ~1074394.52 0.231 28 DOP 238
5840 243857865 80691 ~107630.16 0203 29 poP 239
5840 243857845 81336 -107814.87 0e234 28 DoP 240
5840 2438578.5 81961 ~107983.37 0e185 28 DOP 241
5840 243857845 82596 ~108143.30 0e215 29 DoOP 242
5840 243857865 83231 -108291.96 0257 29 DopP 243
5840 243857845 83876 ~108430.84 0302 27 DOoP 244
5850 2438579,5 66966 -108341.93 0236 30 DOP 245
5850 24385795 67611 ~108658417 0204 31 DoP 246
5850 24385795 68256 ~108974,4,00 0.204 31 DoP 247
5850 2438579,5 68906 ~109289,.,82 0175 30 DOP 248
5850 2438579,.5 69551 ~-109601.09 0.218 30 DOP 249
5880 2438582,5 64621 ~-125188,.,71 06317 21 DOP 250
5880 243858245 65236 -125485.64 0229 31 DoP 251
5880 243858245 65906 -125808.73 0e265 29 DOP 252
5880 243858245 66576 ~126132.00 06158 32 DOP 253
5880 243858245 67241 ~-126451439 0.238 31 DOP 254
5921 2438586.5 62396 ~144521.05 0e217 32 DOP 255
5921 263858645 63096 ~146848,72 06273 34 DOP 256
5921 243858645 63796 -145178.33 0190 33 DoOP 257
5921 26438586,5 64506 ~145513449 Oe244 34 DOP 258
5921 243858645 65206 ~-145844,4,19 0e242 34 DOP 259
5922 243858645 83461 -152153.76 04219 32 DoP 260
5922 2438586,5 84156 ~1522364,99 06259 28 DOP 261
5922 243858645 84781 -152299¢74 0.308 17 DOP 262
5922 243858645 85381 ~152348.26 0255 26 DOP 263
5922 243858645 86041 ~152388.56 Oebta2 17 poP 264
5922 2438586.5 86746 -152417434 06261 25 DOP 265
5931 243858745 63026 ~149322.22 06222 34 DOP 266
5931 243858745 63741 ~149657 65 0e234 35 DOP 267
5931 2438587.5 64461 -149995.94 0210 35 DOP 268
5931 243858745 65166 ~150326421 0173 34 DOP 269
5931 2643858745 65896 ~1506684.07 0e213 34 DOP 270
5931 2438587,5 66616 ~151002,.,94 06239 33 DoP 271
5932 243858745 84301 ~15661936 0342 19 poP 272
5932 2438587.5 85336 ~156701.91 04212 33 DOP 273
5932 2438587.5 86056 -~156739.41 0224 34 DOP 274
5961 243859045 59381 ~-159893.23 04305 30 DOP 275
5961 2438590465 60116 ~-160221427 0e252 32 DoOP 276
5961 243859045 60866 ~160560.14 0e243 33 DOP 277
5961 243859045 61616 ~160902.03 0223 34 DOP 278
5961 243859045 62366 =-161247442 0.224 34 DoP 279
5961 243859045 63116 ~161593.61 0e267 34 DOP 280
5961 2438590.5 63866 ~-161940629 0e240 34 DOP 281
5961 2438590,5 64616 ~-162286.89 0231 34 DOP 282
5961 243859045 65366 ~162632+22 0e237 34 DOP 283
5962 2438590,5 82811 -168315.26 0.256 33 DOP 284
5962 2438590,.5 83576 ~-168393.88 0187 36 pOP 285
5962 243859065 84336 -168453.61 0e237 33 DOP 286
5962 243859065 85096 ~1684954.86 0e165 32 DOP 287
5962 2438590,.5 85821 ~168520.,00 0+237 30 DOP 288
5970 2438591,5 83016 ~171893.59 0244 34 DOP 289
5970 2438591.5 83781 ~171961.06 0e245 34 DOP 290
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Table A-3 (contd)

Epoch of compressed data Number
Run Reference Seconds past Compressed Stﬂ{:d?rd of Data
number Julian date, reference. .ruliun doppler data deviation, actual type -Card sequence number
Universal time date in Hz b obsetvations
5970 2438591,5 84551 -172010444 0.248 34 pop 291
5970 243859145 85396 -172043.85 06195 34 DOP 292
5980 2438592,5 83186 ~175275.97 0194 34 DOP 293
5980 2438592,4,5 83961 ~175334429 0216 25 poP 294
5980 2438592,5 84741 ~175373,30 0e194 35 DoP 295
5980 2438592,.5 85461 ~175393,54 0e296 22 DOP 296
5990 2438593,5 64276 ~172564,98 0.188 38 DOP 297
5990 2438593,5 65066 -172922.78 0e220 38 DOP 298
5990 2438593,5 65851 -173275.81 06171 37 bopP 299
5990 2438593,5 66636 ~-173624495 06167 37 DOP 300
5990 2438593,.5 67426 ~173971.29 0s198 38 pop 301
6010 2438595.5 48656 ~172534474 0198 34 DOP 302
6010 2438595,5 49471 -172748.15 0169 39 DOP 303
6010 243859545 50281 —-172976.60 00215 30 DOP 304
6010 2438595,.,5 51086 ~173218.74 04153 40 DOP 305
6010 2438595,5 51901 -173479.31 04204 29 DoP 306
6010 2438595,5 52711 ~173752.30 0186 39 DOP 307
6010 2438595,5 53521 ~-174039.41 0206 39 pop 308
6010 2438595,5 54331 -174338,55 0.185 38 DOP 309
6010 2438595,5 55136 ~174646451 04204 35 DOP 310
6030 243859745 82421 ~189463,.,95 0270 22 DOP 311
6030 243859745 83276 ~189517.26 00233 35 DOP 312
6030 243859745 84116 -189548.20 06216 38 DOP 313
6060 243860045 62446 —~190160439 0¢191 41 DOP 314
6060 243860045 63321 ~190547+07 04203 43 DOP 315
6060 243860045 64201 ~-190933.59 06223 43 poP 316
6060 243860045 65081 ~-191316421 0e¢197 43 DoP 317
6060 243860065 65956 ~191691477 06229 40 DoP 318
6080 243860245 82741 ~199991.54 00249 43 DoP 319
6080 243860245 83641 ~200014447 0e246 42 DOP 320
1801577 780338383,0 16627482 13108624438 86+844 10179 CHK 321
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Table A-4. 1966 doppler data

26

Epoch of compressed data Number
Run Reference Seconds past Compressed : tandard of Data b
number Julian date, reference Julian dop!:ler data eviation, actual type Card sequence number
Universal time date in Hz o observations
160 2439141.5 83096 63201463 0097 24 DoP 1
160 243914145 83631 62964464 0e¢103 15 popP 2
160 2439141,.5 84141 62743446 0el24 16 popP 3
160 243914165 84631 625354+48 0+069 15 DOP 4
160 243914165 85136 62326627 0089 24 DOP 5
160 2439141.5 85666 62112445 0079 24 popP 6
160 243914145 86226 61892496 0el126 22 DoP 7
170 243914245 58891 66636474 00140 23 DoP 8
170 2439142,5 59411 66502.41 0148 21 popP 9
170 2439142,5 59956 66352,92 0120 25 poP 10
170 243914245 60536 66184465 0.151 26 DOP 11
170 2439142 ,5 61051 66027.48 0.128 21 DoP 12
170 243914245 61636 65840651 0107 26 DOP 13
170 243914245 62191 65654471 0e126 26 DOP 14
170 2439142.5 62756 6545745 0139 26 popP 15
171 243914245 74776 59914.04 0el25 23 poP 16
171 243914245 75316 59634461 0+096 26 DoP 17
171 2439142,5 75906 5932954 Nell5 26 DOP 18
171 243914245 76466 5904067 0e135 25 poP 19
171 2439142,.,5 77036 5874775 0.080 26 pop 20
171 2439142,5 77591 58464621 0113 25 DoP 21
171 2439142,5 78161 58174,73 0113 27 DOP 22
180 2439143,5 58921 59181.77 0185 21 poP 23
180 243914345 59436 5904140 0el61 26 DoP 24
180 2439143,.,5 59981 58885.00 0173 25 DoP 25
180 2439143,5 60536 58717405 0171 26 DOP 26
180 2439143,.5 61086 58542420 0167 28 DOP 27
180 243914345 61646 58356433 0127 26 DOP 28
180 243914345 62221 58156475 0+129 25 DOP 29
180 243914365 62761 57962.01 0134 25 poP 30
180 2439143,.5 63351 5774121 0102 27 DoP 31
530 243917865 71316 -171274440 0100 34 pop 32
530 243917845 72201 -171621.04 0123 32 DOP 33
530 2439178,5 73021 -171929.,17 0.162 17 DOP 34
530 243917845 73691 ~172171.48 0076 35 boP 35
530 243917865 74431 ~172428.03 0el04 35 poP 36
530 2439178.5 75181 ~-172675.81 0+109 35 por 37
550 243918045 63894 ~173992.95 0e115 32 DOP 38
550 2439180.5 64642 -174336432 00123 36 DOP 39
550 243918045 65410 -174686.98 0e122 36 poP 40
550 243918045 66176 -175031.93 0059 36 DOP 41
550 243918045 66946 ~175377¢14 0057 35 DOP 42
550 243918045 67706 ~175713.19 0056 35 DOP 43
11777 10488357345 2998761 -174915441 5078 1139 CHK 44
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Tahle A-5. 1964 range data

Epoch of compressed data Number
Run Reference Seconds past Compressed Standard of Data
number Julion date reference Julian range data deviation, actval type Card sequence number
Universal time date In psect o observations
1460 243854065 60258 374498999 . 362 4 RNG 001
1460 243854065 60943 374449940, 3eb 5 RNG 002
1460 243854045 62171 374362035, Tel 6 RNG 003
1460 243854045 62886 374310909 1045 5 RNG 004
1470 243854145 60378 368563368 2ok 6 RNG 005
1470 243854145 61117 368511656 248 6 RNG 006
1470 243854165 61856 368459948, 2.1 6 RNG 007
1470 243854145 62565 368410403, 41 5 RNG 008
1480 243854245 56115 362866619 23 5 RNG 009
1480 243854245 59788 362820621 17 5 RNG - 0lo
1480 243854245 60461 362774655 27 5 RNG 011
1480 243854245 61134 362728705, 3ok 5 RNG 012
1480 243854245 63123 362593094, 244 4 RNG 013
1501 243854445 08423 354943256 0.8 5 RNG 014
1501 24385445 09088 354902423, 4el 5 RNG 015
1501 243854445 10114 354839517 340 4 RNG 016
1501 243854445 10779 354798774 4e5 4 RNG 017
1501 243854445 11692 354742882 3.9 4 RNG 018
1502 2438544,.5 581389 351807157 . 249 5 RNG 019
1502 243854445 59051 351764352 245 5 RNG 020
1502 243854445 59713 351721578 563 5 RNG 021
1502 2438544.,.5 60375 351678815 148 5 RNG 022
1502 243854445 61037 351636085, bLeb 5 RNG 023
1502 243854445 61698 351593437, 1.3 5 RNG 024
1502 243854445 62331 351552649, 4e3 4 RNG 025
1531 243854745 06251 339377987, 5¢1 5 RNG 026
1531 243854745 06901 339341981, 349 5 RNG 027
1531 243854745 07551 339306002« 3.6 5 RNG 028
1531 24385475 08201 339270071, beb 5 RNG 029
1531 243854745 08851 339234165, 5ett 5 RNG 030
1531 243854765 09501 339198298, 3.7 5 RNG 031
1531 243854745 10121 339164133, 2.9 4 RNG 032
1532 243854745 58220 336438638 23 5 RNG 033
1532 243854745 58867 336400879 2.9 5 RNG 034
1532 2438547,5 59514 336363151, 5¢5 5 RNG 035
1532 243854745 60161 336325438, 33 5 RNG 036
1532 243854745 60808 336287765 405 5 RNG 037
1532 243854765 61425 336251871, 50 4 RNG 038
1540 243854845 57480 331731034, 3.0 5 RNG 039
1540 243854845 58122 331695029, 23 5 RNG 040
1540 243854845 58764 331655039, 25 5 RNG 041
1540 243854865 60048 331587149, 27 5 RNG 042
1540 243854845 60690 331551249, 3.1 5 RNG 043
1540 2438548465 61302 331517053, 45 4 RNG 044
1560 243855065 56948 322875737 » 9.2 5 RNG 045
1560 243855045 57581 322843343, 52 5 RNG 046
1560 243855045 58214 322810961. 1049 5 RNG 047
1560 243855065 58847 322778590 7.8 5 RNG 048
1560 243855045 59480 322746267 542 5 RNG 049
1560 243855045 60083 322715487, 1.8 4 RNG 050
1570 243855145 56255 318794065 540 4 RNG 051
1570 24385515 56854 318764937, Leb 5 RNG 052
1570 243855145 57483 318734375, 4e9 5 RNG 053
1570 243855145 58112 318703838, 443 5 RNG 054
1570 243855145 58741 318673331, 961 5 - RNG 055
1570 243855145 59370 318642860, 3e¢3 5 RNG 056

“Units of time delay are given in seconds of UT,

JPL TECHNICAL REPORT 32-1123

27




Table A-5 (conid)

Epoch of compressed data

28

Run Reference Seconds past Compressed Standard N":‘fbe" Data
number Juleiun date reference .'l’uliun range du!:: deviation, actual type Card sequence number
Universal time date n psee o observations
1570 243855145 59969 318613856, 66 4 RNG 057
1610 243855545 54158 304787964, bLaeb 4 RNG 058
1610 243855545 54743 304766157 762 5 RNG 059
1610 243855545 55358 304743251, 6.0 5 RNG 060
1610 243855545 55973 304720361 645 5 RNG 061
1610 243855545 56588 304697489, 3¢5 5 RNG 062
1610 243855545 57173 304675767 6e7 4 RNG 063
1620 243855645 55092 301866583, 3.8 4 RNG 064
1620 243855645 55644 301847737, 3.6 4 RNG 065
1620 243855665 56196 301828894, 1.8 4 RNG 066
1620 243855645 56748 301810097 340 4 RNG 067
1620 243855645 57300 301791317 443 4 RNG 068
1620 243855665 57852 301772567 1e7 4 RNG 069
1640 243855845 61233 296746005 3e6 4 RNG 070
1640 243855845 61780 296731218 548 4 RNG 071
1640 243855845 62327 296716484, Ce7 4 RNG 072
1640 243855845 62874 296701791 . le2 4 RNG 073
1650 243855945 52903 294916618 . 501 4 RNG 074
1650 243855945 53993 294889980 345 4 RNG 075
1650 2438559.5 54538 294876685 26 4 RNG 076
1650 243855945 55083 294863401 . 3e2 4 RNG 077
1650 243855945 55628 294850158 443 4 RNG 078
1650 243855945 56173 294836919, 66 & RNG 079
1660 243856065 54997 293106074 Teb 4 RNG 080
1660 243856065 55541 293094706 562 4 RNG 081
1660 243856045 56085 293083347, 2ek 4 RNG 082
1680 243856265 53767 290502737« 449 4 RNG 083
1680 243856245 54308 290495178, 0.8 4 RNG 084
1680 243856245 54849 290487634, 1.7 4 RNG 085
1680 243856245 55390 290480132, 3.9 4 RNG 086
1740 243856845 60876 290089853, 49 4 RNG 087
1740 243856845 61417 290094564, 506 4 RNG 088
1740 243856845 61958 290099356, 2e4 4 RNG 089
1750 243856945 54979 291054700, 247 4 RNG 090
1750 243856965 55521 291060899, 29 4 RNG 091
1760 243857045 51153 292316642 49 4 RNG 092
1760 243857065 51696 292324557, 5.8 4 RNG 093
1760 243857065 52239 292332480 504 4 RNG 094
1760 243857045 52782 292340436, 508 4 RNG 095
1760 24385705 53325 292348423, 342 4 RNG 096
1760 2438570485 53868 292356468. 600 4 RNG 097
1760 243857045 54411 292364514, 3.9 4 RNG 098
1770 243857145 51136 293921688, 640 4 RNG 099
1770 243857145 51680 293931487, 401 4 RNG 100
1770 243857145 52224 293941328, 3.1 4 RNG 101
1780 243857245 52146 295843767 4o 4 RNG 102
1780 243857265 52692 295855505 . 3e5 4 RNG 103
1780 243857245 53238 295867297 . 3.0 4 RNG 104
1790 243857345 52539 298046103, 6ol 4 RNG 105
1790 243857345 53088 298059761, 54 4 RNG 106
1790 243857345 53637 298073462 440 4 RNG 107
1800 24385745 49451 300435311 32 4 RNG 108
1800 243857445 50002 300450646 3.0 4 RNG 109
1800 243857445 50553 300466006, 3¢5 4 RNG 110
1800 243857445 51104 300481394, 73 4 RNG 111
1800 243857445 51655 30049679%. 242 4 RNG 112
1800 243857445 52206 300512234, bLo2 4 RNG 113
1830 243857745 51130 309504995, 1.9 5 RNG 114
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Table A-5 (contd)

Epoch of compressed data Number
Run Reference Seconds past Compressed Standard of Data
number Julian date reference fulian range data deviation, actual type Card sequence number
Universal time date n usect o observations
1830 243857745 51750 309528009 28 5 RNG 115
1830 243857745 52370 309551053, 345 & RNG 116
1830 243857745 52990 309574148 . 246 5 RNG 117
1830 243857745 53580 309596173 2.3 4 RNG 118
1850 243857965 46620 316582077 3.8 5 RNG 119
1850 243857945 47217 316607320, 1.0 4 RNG 120
1850 243857945 49764 316715287, 34 4 RNG 121
1850 243857945 50361 316740677 2+5 5 RNG 122
1850 243857965 50988 316767383, 3.8 5 RNG 123
1850 243857945 51585 316792835, 25 4 RNG 124
1880 243858245 46562 329138332, 27 5 RNG 125
1880 24385825 47202 329170171, 4¢3 5 RNG 126
1880 243858245 47842 329202045, 2e3 5 RNG 127
1880 243858245 48482 329233953, 1.8 5 RNG 128
1880 24385825 49122 329265887 le& 5 RNG 129
1880 2438582.5 49762 329297860 2e1 5 RNG 130
1880 243858245 50372 329328370 449 4 RNG 131
1890 243858345 46903 333755686 1.7 5 RNG 132
1890 243858365 47547 333789209 Oe7 5 RNG 133
1890 24385835 48161 333821198e. 446 4 RNG 134
1890 243858345 49449 333888407 1.9 4 RNG 135
1900 2438584 45% 51512 338797773, 13,0 5 RNG 136
1900 2438584 5% 52161 338833253, 1040 5 RNG 137
1900 2438584 5% 52810 338868806, 1040 5 RNG 138
1900 2438584 5% 53459 338904401, 10«0 5 RNG 139
1900 2438584 ,5% 54108 338940N56. 1040 5 RNG 140
1910 2438585¢5% 45684 343451971 1640 5 RNG 141
1910 2438585,5% 46338 343488729 18.0 5 RNG 142
1910 2438585 45% 46992 343525507 440 5 RNG 143
1910 2438585,5% 47646 343562335, 1540 5 RNG 144
1910 2438585.5% 4813C0 343599192, 1140 5 RNG 145
1910 2438585.5% 48954 343636077« 12.0 5 RNG 146
1910 2438585,5% 49578 343671308 136 5 RNG 147
1920 2438586+5% 441379 348520545 Be0 5 RNG l48
1920 243858645% 45038 348558836, 90 5 RNG 149
1920 243858645% 45697 348597147« 1060 5 RNG 150
1920 2438586.5% 46356 348635489, 1440 5 RNG 151
1920 243858645% 47015 348673857« 100 5 RNG 152
1920 2438586,5% 47674 348712256 640 5 RNG 153
1920 243858605% 48333 348750690 100 5 RNG 154
1920 2438586.5% 48992 348789154 1040 5 RNG 155
1930 2438587.5% 43555 353778290 1060 3 RNG 156
1930 2438587 45% 44099 353810887, 1060 5 RNG 157
1930 243858T745% 44823 353854312 1060 5 RNG 158
1930 2438587.5% 45487 353894152 1040 5 RNG 159
1930 2438587.5% 46091 353930418, 1040 5 RNG 160
1930 243858745% 46755 353970301. 1060 5 RNG l61
1930 2438587 45% 47419 354010216 1040 5 RNG 162
1930 2438587.5% 48084 354050240, 1040 5 RNG 163
1930 2438587.5% 48749 354090294 1040 5 RNG l64
1940 2438588,5% 43874 359260940 1060 5 RNG 165
1940 2438588,5% 44544 359302309, 1140 5 RNG 166
1940 2438588,45% 45214 359343693, 8e0 5 RNG 167
1940 2438588,.,5% 45884 359385087 » 11.0 5 . RNG 168
1940 243858845% 46554 359426534 1240 5 RNG 169
1940 243858845% 47284 359471716 940 5 RNG 170
1940 2438B58845% 47894 359509507 » 8e0 5 RNG 171
1940 243858845% 48564 359551052, 12.0 5 RNG 172
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Table A-5 (contd)

Epoch of compressed data

30

Run Reference Seconds past Compressed Standard Nu:‘fber Data
number Julian date reference .ll’:lian range da:" deviation, actual type Card sequence number
Universal time date in psec b observations
1950 2438589.5% 45481 364975991 . 10.0 6 RNG 173
1950 2438589.5% 46156 365018857 10.0 ] RNG 174
1950 24385894.5% 46832 365061822 10.0 6 RNG 175
1950 2438589,5% 47628 365112460 1040 6 RNG 176
1950 2438589,.,5% 48424 365163153, 10.0 6 RNG 177
1950 2438589.5% 49100 3652062464 10,0 6 RNG 178
1960 2438590.5% 43063 370576542 10.0 3 RNG 179
1960 2438590.5% 43744 370620792 640 6 RNG 180
1960 243859045% 44485 370668998 11.0 6 RNG 181
1960 2438590.5% 45226 370717207 . 940 6 RNG 182
1960 243859065% 45967 370765434, 13.0 6 RNG 183
1970 243859145% 47425 376756013, 9.0 6 RNG 184
1970 243859145% 48172 376805917 . 60 6 RNG 185
1970 2438591 .5% 48919 376855865, 6e0 6 RNG 186
1970 2438591.5% 49666 376905890, 660 6 RNG 187
1970 2438591.5% 50353 376951934, 8+0 6 RNG 188
1980 2438592.5% 43443 382508094 100 5 RNG 189
1980 243859245% 45488 382647203, 1240 4 RNG 190
1980 2473859245% 46181 382694395, 540 6 RNG 191
1980 2438592.5% 46934 382745718 10.0 6 RNG 192
1980 2438592.45% 47627 382792981, 1560 6 RNG 193
1990 2438593 4.5% 43996 388684979 640 6 RNG 194
1990 2438593 ,5% 44815 388741805 120 ) RNG 195
1990 2438593 5% 45514 388790332, 11.0 6 RNG 196
1990 2438593.5% 46273 388843071, 11.0 6 RNG 197
1990 2438593 45% 47032 3888958484 100 6 RNG 198
1950 2438593,5% 47731 388944498, 1640 6 RNG 199
2020 24385964 5% 44359 407792664 1060 6 RNG 200
2020 243859645% 45137 407849523, 10.0 6 RNG 201
2020 2438596,45% 45915 407906425, 1040 6 RNG 202
2020 243859645% 46693 407963369, 10.0 6 RNG 203
2020 2438596.5% 47471 408020372, 10.0 6 RNG 204
2030 243859745% 42659 414228413, 110 6 RNG 205
2030 2438597 45% 43444 414286585 860 6 RNG 206
2030 243859745% 44229 414344773, 90 6 RNG 207
2030 2438597 45% 45014 414402990 11.0 6 RNG 208
2030 2438597.5% 45799 414461258 9.0 6 RNG 209
2030 2438597 .5% 46524 414515106 90 6 RNG 210
2040 24385984.5% 45631 421102777 %0 ) RNG 211
2040 2438598.5% 46363 421157888 1640 6 RNG 212
2040 2438598.5% 47275 421226625, 10,0 6 RNG 213
2040 2438598.5% 48007 421281844, 9.0 6 RNG 214
2040 243859845% 48739 421337124 9e0 6 RNG 215
2050 2438599,.5% 50022 428177924, 640 5 RNG 216
2050 2438599.5% 50821 428239229 Te0 7 RNG 217
2050 2438599 ,.5% 51680 428305227 1040 7 RNG 218
2050 2438599.5% 52539 428371322 640 7 RNG 219
2050 2438599,4.5% 53398 428437532 60 7 RNG 220
2060 2438600.5% 42488 434420056« 60 7 RNG 221
2060 24386005% 43353 434486656 940 7 RNG 222
2060 2438600.5% 44218 434553285, 50 7 RNG 223
2060 243B60045% 45083 434619959, 600 7 RNG 224
2060 243860045% 45948 434686684, 940 7 RNG 225
2060 2438600e5% 46813 434753462, 8.0 7 RNG 226
2070 2438601.5% 43041 441355878, 5.0 7 RNG 227
2070 2438601.5% 43913 441423776 1040 7 RNG 228
2070 2438601.5% 44845 441496384, 400 7 RNG 229
2070 2438601.5% 45657 441559704 12.0 7 RNG 230
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Table A-6. 1966 range data

Epoch of compressed data Number
Run Reference Seconds past Compressed Sicpd?rd of Data
number Julian date, reference Julian range dd..u deviation, actual type Card sequence number
Universal time date in psee o observations
2070 2438601,5% 46529 441627754 11.0 7 RNG 231
2080 2438602.5% 42639 448288313, 640 7 RNG 232
2080 2438602,5% 43518 448357445 . 640 7 RNG 233
2080 2438602.5% 44397 448426617, 60 7 RNG 234
2080 243860245% 45276 448495816 . 1040 7 RNG 235
2080 243860245% 46155 448565087, 640 7 RNG 236
2090 2438603 ,,5* 42225 455285431, T«0 7 RNG 237
2090 2438603 .5% 43111 455355755 . T+0 7 RNG 238
2090 2438603,.5% 43997 455426123, 640 7 RNG 239
2090 2438603.5% 44883 455496520 . 540 7 RNG 240
2090 2438603.5% 45769 455566986 . T+0 7 RNG 241
2100 243860445% 41321 462304574 5.0 4 RNG 242
2100 24386044,5% 42094 462366446 70 7 RNG 243
2100 243860445% 42987 462437937, 8,0 7 RNG 244
2100 243860445%* 43880 462509463, 8s0 7 RNG 245
2100 2438604 5% 44773 462581034, 10.0 7 RNG 246
2100 2438604 ,4,5% 45666 462652678 1040 7 RNG 247
2130 2438607 45% 51552 484748339, 50 4 RNG 248
2130 24386075% 52407 484819115, 640 8 RNG 249
2130 2438B607.5% 53352 484897462 50 8 RNG 250
452598 60964388140 12319833 88722019700, 159042 1282 CHK 251
END OF 1964 RANGE DATA
1965-1966 RANGE DATA
3490 2439109,5 73470 446473851 0e5 6 RNG 1
3490 243910945 74640 446379026 Osb 7 RNG 2
3490 243910945 75480 446311078, 0.8 7 RNG 3
3650 243912545 07800 349757219 163 5 RNG 4
3650 243912545 08520 349711845, let 5 RNG 5
3650 243912565 09180 349670298 « 1.6 5 RNG 6
3650 243912545 09840 349628786 . 048 5 RNG 7
3770 243913745 00990 293603719, 22 4 RNG 8
3770 243913745 01530 293582195, le6 4 RNG 9
3900 243915045 69930 268217738 le4 4 RNG 10
3900 243915045 70410 268218091, 1.9 4 RNG 11
3900 243915045 70950 268218537, 4e3 4 RNG 12
4020 243916245 72330 289825547 202 4 RNG 13
4020 243916245 72870 289847191 . 1.8 4 RNG 14
4020 243916245 73410 289868898« 200 4 RNG 15
4020 243916245 73950 289890660, 1.5 4 RNG 16
4020 243916245 74490 289912467 . le1 4 RNG 17
4180 243917845 54870 367084986, 1.0 6 RNG 18
4180 2439178.5 55590 367134496, 1.2 6 RNG 19
4180 243917845 56370 367188224, Oa7 6 RNG 20
76950 4878290560 1006620 6680524852, 29.9 98 CHK 21
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Fig. A-1. 1961 doppler data, run 820 of Table A-1
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Fig. A-2. 1961 doppler data, run 1010 of Table A-1
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Fig. A-5. 1962 doppler data, run 3100 of Table A-2
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1964 DOPPLER: FROM TAPE Né722
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Fig. A-8. 1964 doppler data, run 5542 of Table A-3
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Fig. A-10. 1966 doppler data, run 160 of Table A-4
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1966 DOPPLERs FROM TAPE N6192
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1966 DOPPLERy FROM TAPE N61492
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Fig. A-12. 1966 doppler data, run 550 of Table A-4
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Fig. A-13. 1964 range data, run 1460 of Table A-5
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1964 RANGEs FROM TAPE N6183
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Fig. A-14. 1964 range data, run 1660 of Table A-5
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Fig. A-15. 1964 range data, run 2130 of Table A-5

46-

JPL TECHNICAL REPORT 32-1123



<OV <WIO O~ ~OMYnmygy T ~-x Ur>Co-nmap mQOZ>20
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y
[ WU S NS SIS S o - g
- - o EASS IRy S —— .§,.,... f“,
. SRR S S, . - booon
ot R TR -
4 — S -
3.
USRS +
- - t
S PRSI DR — N By s 4
IS
T
RS S SN IS SR e s s + +
4. ; o
S s o -
ARG SRR D GRS SONSUN PR S S . . - - i
2. ‘ : ¥
S ._,,J, [N PRI SN S 4 . $ 3 ¢ 4
; " — 4 i i
SRR S ST S S J— U SUR G . + +
- r‘ i - e + e} o d } oy
- st ) st o H A
3 + 4
f i
: i i
e - ¢ ;
- . I B SURUD QU .5 SRR SNNRE (DRIES PR S ;
‘. H " o i “ i
¢ : . H . \ i
] 5 I o 3 1 :
=T T T
+ B
{ L . e o
i » .
H . H O + +
i 3 IROU T 1 i i H
Y I s Nk 4 R
P H FINOU S § + Fo— DU
(a} ¢ * it
0. * b t L
pa— I S + 4 PR S . U
; - b } - e
e e 4 R 4 i i i -
" JU—— ] . i [
- —
N SRNERD VSRR SOV SUDNA S ¥ JRORS S L
— - d b e o --"‘”"’?"'""-L (PO S SO SO G § + ot e
4 b : ‘ Fmnd ¢ ! . o
; ek H I A HO i . s b o b e
-t it i H I
" ; + +
i . N i i ;
i + i n
4
H 3 § i +
i ] 4 . 4 ?
4 i " i i 4 _—
i i i &
bt 4 It e o
~2e + , ‘
—— PRI
1 w e e e e o
R H N ok B
VUSRS SSIINE QNI ST AR SURNDS NEROIO  SEAPSPO S
i > 4 i SNUPHNE SOUES SNSRI SRR | - : 3
s } - — A . S
; i ¢ USRI SUASD DU ERN SRAVES NS U Y
i i i JUR (PG SRR SOOI U S e by
¢ : + b I i $ommed et
i . i - ot . ‘
-3 4 + - + 0 s
. ‘. i i P— __? I —— + " i
i M S i . i i
i A 4. i
i i 3 i
- B 4 ;
i T
- 4 H T T
- L - SRURNRS TP UV SN SR I
..... F S [ [ DIV SRR SUPDIN SET SINDNSS SN SENUIS U QUSRI SO
-8, e
JPL Y ,M,0 .M ,4266,09,02,19,3) 7094A

73000, 73500, 74000, 74300, 75000, 75300, 16000,
TIME IN SECONDS PAST MIDONIGHT

FILL 1.0, DATE JULDAY NO. POINTS DATA TYPE 8.0, POLY $.0. DATA NO. COEF
3.4500000L 03 O.5321500C 03 2.4391095L 0¢ 2.0000000€ 0t 1.0000000C DO G.7943012E-01 1.7946C43F 00 3.0000000E 0D

Fig- A-16. 1966 range data, run 3490 of Table A-6
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1966 RANGEs FROM TAPE N6189
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Fig. A-18. 1966 range data, run 4180 of Table A-6
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